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Abstract
The formal documentation of alternative routes to teacher certification programs in the
United States began in 1983 (Ludlow, 2011). According to the former US Secretary of
Education’s Annual Report on teacher quality the high demand for teachers in high needs areas,
such as mathematics, has caused growth in alternative certification routes for teachers (Paige,
2002). The many factors that influence teaching quality make it difficult to determine what
impact, if any, a teacher’s preparation program has on the quality of their instruction. Current
research on teacher quality shows varied results, making it hard to reach a conclusion about the
effectiveness of any of the preparation program pathways. This study fills in a gap in the
literature by attending to the perspectives of the teachers who have matriculated through
different pathways. In this study, I juxtaposed teacher scores on the Mathematical Quality of
Instruction (MQI) instrument with the same teachers’ perspectives on the factors influencing
teaching decisions. I asked traditionally and alternatively certified teachers about how their
teaching decisions may have been related to their preparation experiences.
I used a multiple case study to examine the relationship, if any, between mathematics
teacher certification routes and the quality of mathematics instruction for novice mathematics
teachers, according to their score on the mathematical quality of instruction (MQI) instrument.
Two alternatively certified mathematics teachers and two traditionally certified mathematics
teachers within the first five years of teaching participated in the study. The MQI scores
obtained from teachers’ mathematics lessons provide quantitative data and semi-structured
interviews provided qualitative data to gain insight into mathematics teachers’ perceptions about
xii

the relation between their certification routes, whether traditional or alternative, and the quality
of their mathematics instruction. Qualitative interview data were analyzed through open, axial,
and selective coding cycles where codes are used to identify themes within the participant
responses and determine a potential relation between the certification route in which
mathematics teachers matriculated and the quality of their mathematics instruction.
First, I analyzed each case separately using data gathered from the interviews and the
MQI. I used three rounds of coding for each individual case and used situated learning theory as
a lens through which to view the interview data. Next, I compared the data within each
certification category, identifying similar themes between teachers who matriculated through the
same preparation pathways. Finally, I conducted a cross-case analysis to look for commonalities
and differences identified in the within case analyses. The common themes identified from
traditionally certified teachers’ data about rationales for teaching decisions were learning styles,
colleagues, and internship experiences. The data from alternatively certified teachers indicated
colleagues, learning styles, high stakes testing, and resources as the most common themes
influencing rationales for their teaching decisions. The alternatively certified teachers scored
higher than their traditionally certified colleagues in the Explanations and Mathematical Sense
Making subdomains within the Richness of the Mathematics domain on the MQI. The
traditionally certified teachers did not score higher than the alternatively certified teachers in any
of the subdomains.
Based on the diversity of teacher experiences both within and between preparation
pathways, I recommend that school district induction programs plan experiences for teachers that
help fill in the potential gaps that novice teachers have, regardless of the type of teacher
preparation program through which they matriculated. A potential area of future research could

xiii

focus on improving the method used to evaluate teacher preparation programs in a way that
considers the many factors that influence preparation program effectiveness. Evaluation of
preparation programs involving an approach that considers using qualitative and quantitative
data including teacher insight, could help create a better system for program evaluation while
considering these factors. Currently, existing research has tried to determine whether traditional
or alternative teacher preparation pathways better prepare mathematics teachers. My study
paints a more nuanced picture of the varied experiences in each pathway and the diversity of
experiences within those pathways.

xiv

Chapter 1: Introduction
Background
Historically, teacher preparation programs offered at institutes of higher learning have
been the main source of supplying teacher candidates into education. Traditional teacher
preparation programs most commonly prepare teachers by having them complete approximately
120 hours, which is about 40 courses, in the field of education. These programs typically include
field experiences where pre-service teachers work with in-service teachers and students in a
classroom setting. Prior to graduation, most traditional teacher preparation programs require preservice teachers to complete an internship where they plan lessons and teach alongside a
practicing teacher within the school district. Most traditionally certified teachers matriculate
through four-year programs at a college or University.
The formal documentation of alternative routes to teacher certification programs in the
United States began in 1983 (Ludlow, 2011). “By the 2009-2010 school year, one in five of all
U.S. future teacher graduates came from alternative programs” (Schmidt et al., 2020). Currently,
the variation between the many traditional and alternative certification programs that exist make
it difficult to explore the effectiveness of each pathway. Teachers are categorized as either
traditionally or alternatively certified, yet there are many other smaller categories within those
two larger ones. For example, some alternatively certified teachers could have gone through a
program specific to mathematics teaching, while others could have gone through a general
alternative certification program that prepared teachers to teach any subject. The same is true for
traditionally certified teachers. Some may have gone to college and earned a degree in
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mathematics education, whereas other traditionally certified high school teachers could have a
degree in elementary education, but later took and passed their high school certification test and
are still considered traditionally certified to teach high school mathematics. With each state
offering its own alternative certification routes for teachers, it could be difficult to determine if
these programs are preparing teachers, specifically mathematics teachers, to deliver effective
instruction to students.
One way for countries to ensure students receive effective mathematics instruction is to
provide uniform national standards that outline the mathematics content to be taught by teachers
and learned by students at each grade level (Schmidt, 2012). These standards provide direction
for teachers including what content to teach, in what sequence, and to what level of depth. In
2010, the Common Core State Standards (CCSS) were created to ensure that all U.S. students
graduate from high school with the skills and knowledge necessary to succeed in college, career,
and life, regardless of where they went to school. These standards are outlined as learning goals
that describe what students should know and be able to do at the end of each grade (CCSM,
2010). In addition to the student learning goals ensued by the CCSS, the creation of these
standards also changed the expectations for teachers of mathematics.
The arrival of the Common Core State Standards had an important impact on teacher
preparation in the United States. With the implementation of the CCSS came a greater
responsibility on teacher preparation programs to adequately prepare mathematics teachers to
fulfill the requirements set forth by these standards (Schmidt, 2012; Chelsey and Jordan, 2012).
Researchers suggest teacher preparation programs must restructure their content preparation to
align with the changes in curriculum being generated in response to the CCSS (Chelsey and
Jordan, 2012). One way these requirements might be fulfilled in mathematics teacher preparation
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is to put policies into place that require additional mathematics courses during teacher
preparation which would help prepare teachers to help students meet CCSS requirements
(Schmidt, 2012). Writers of the Common Core State Standards used a variety of existing
standards and altered them to reflect the skills and knowledge students need to succeed in
college, career, and life. In mathematics specifically, the CCSS called for three shifts to existing
mathematics standards; greater focus on fewer topics, coherence in linking topics and between
grade levels, and rigor to pursue conceptual understanding, procedural skills and fluency, and
application with equal intensity. These shifts are important to teacher preparation because the
Common Core posits “Understanding how the standards differ from previous standards—and the
necessary shifts they call for—is essential to implementing them” (CCSS, 2019). To accomplish
this task and fully prepare teachers of mathematics, preparation programs must incorporate
exploration of the former mathematics standards, the new CCSS, and the changes that were made
between the two.
In addition to the responsibility of college and university preparation programs,
responsibility must also lie within individual states to set high standards for teacher certification
requirements (Schmidt, 2012). This may mean that states need to raise the bar on certification
requirements to ensure that teachers who have acquired certification are able to demonstrate a
level of knowledge sufficient enough to teach the CCSS to their mathematics students. The
CCSS changed expectations for teachers in the preparation stage as well as for practicing
teachers.
One way the expectations for teachers changed is that now, teacher’s effectiveness would
be evaluated based on how well their students performed on achievement measures based on the
CCSS. With the implementation of the CCSS teachers would now be held more accountable
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based on measures tied to achievement scores (Matlock et al., 2016), which would determine
their effectiveness and the quality of their instruction. To further understand the role that the
implementation of the standards played on quality of instruction and teacher effectiveness, I will
describe both of those phrases in more detail.
Quality instruction can be described by various characteristics that teachers possess,
including but not limited to methods of teaching (Berliner, 2005; Strong 2011). Specifically,
mathematical quality of instruction refers to a composite of several dimensions including the
presence or absence of mathematical errors, mathematical explanation and justification,
mathematical representation, and other observable features (Hill et al., 2008).
Effectiveness, however, is a part of quality teaching that refers specifically to student
achievement outcomes (Berliner, 2005). Teacher effectiveness is often measured by value-added
models based on student outcomes, which are used to determine quality of teaching. While good
teaching can occur when standards and norms of the profession are met, effective teaching is tied
to student’s achievement goals (Berliner, 1987). When students learn what they are supposed to
learn in a particular class or subject, the teaching is considered effective (Berliner, 2005). Berk
(2005) examined twelve strategies to measure teaching effectiveness and proposed a “unified
conceptualization” of teaching effectiveness that consists of evidence collected from a variety of
sources. Each source, he posits, can provide valuable and unique information while also
containing flaws. Other authors agree with this need for the triangulation of more than one
course of evidence in making an accurate determination about teacher effectiveness (Appling,
Naumann, and Berk, 2001).
The Measures of Effective Teaching Project funded by the Bill and Melinda Gates
Foundation has contributed to the research on reliable ways to measure teacher effectiveness
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(Muijs and Reynolds, 2017). The goal of the project was to investigate better ways to identify
and develop effective teaching (MET Project, 2013). Approximately 3,000 teachers from seven
school districts volunteered to participate in the study to help researchers identify and develop
measures of effective teaching. The project collected data from classroom observation measures,
pupil surveys, and value-added measures calculated using student achievement measures (Figure
1). During the first year of the study, estimates of teaching effectives were produced based on
those three measures. Estimates were then adjusted to account for student prior differences. The
following year, students were randomly assigned to participating teacher’s classrooms (MET
Project, 2013). Each analysis allowed MET Project researchers to better understand the impact
of the contribution that each data source made to the big picture of effective teaching and how
each measure should be implemented to provide the most meaningful feedback. Overall,
findings from the MET Project show that it is possible to identify groups of teachers who are
more or less effective in effecting student’s achievement.

Figure 1. Multiple Measures of Teaching Effectiveness (Kane and Staiger, 2012)
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The purpose of this dissertation study is to explore the extent to which the preparation
pathway in which secondary mathematics teachers’ matriculate influences the quality of
mathematics instruction that they deliver to students. The current research on alternatively
certified mathematics teachers and their instructional performance in the classroom is scant, and
this study will add to the literature base comparing traditional and alternative certification routes
and their potential impact on mathematics teacher quality of instruction.
Conceptual Frameworks
This research is influenced by two conceptual frameworks: Pedagogical Content
Knowledge for Teaching (Shulman, 1986) and Mathematical Knowledge for Teaching (MKT)
(Ball, Thames, and Phelps, 2008). The first framework suggests that there is teacher knowledge
used in classrooms beyond formal subject matter knowledge, called pedagogical content
knowledge. Pedagogical content knowledge describes the specialized knowledge where
pedagogy and content knowledge intersect. This type of knowledge goes beyond knowledge of
subject matter and focuses on the ways of representing and formulating the subject to make it
understandable to others (Shulman, 1986). It also includes understanding the topic of interest
well enough to know what makes learning it easy or difficult. In addition, pedagogical content
knowledge encompasses an understanding of the conceptions and preconceptions that students
bring with them to the learning environment (Ball, Thames, and Phelps, 2008). If students carry
any misconceptions with them about a topic, a teacher with strong pedagogical content
knowledge can select strategies that are most appropriate to reorganize the learning (Shulman,
1986). Though Shulman’s work is not specific to a content area, it has been used as a lens in
many content areas to describe the knowledge needed to teach.
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The second framework, Mathematical Knowledge for Teaching, is an extension of
Shulman’s work, and is specific to mathematics. This framework was developed from studies
that analyzed what teachers do as they teach mathematics and what they need to know to
successfully teach mathematics (Ball, Thames, and Phelps, 2008). The framework consists of
subject matter knowledge and pedagogical content knowledge which together represent the
mathematical knowledge needed to perform the often repeated tasks of teaching students
mathematics.
Though the Pedagogical Content Knowledge for Teaching framework is the original
framework, my study refers more to the MKT framework, because of its specificity to
mathematics teaching. This is an extension of Shulman’s idea of pedagogical content
knowledge, which calls for an emphasis on content and the presentation of content through
instruction. Deborah Ball and colleagues developed the MKT framework by taking Shulman’s
ideas and expanding them to apply specifically to mathematics (2008). The MKT framework is
comprised of six sections, three that address subject matter knowledge and the other three that
address pedagogical content knowledge (see Figure 2). Through ongoing analyses, it has been
found that general mathematical ability does not fully account for knowledge and skills that
come along with teaching mathematics. Ball et al. (2008) discuss factors that make
mathematical knowledge for teaching special, which are as follows: sizing up student errors,
know rationales for procedures, meanings of terms, explanation of content, considering what
numbers are appropriate to use in examples, and more. They also identify aspects of subject
matter knowledge that need to be included in mathematics courses for teachers, which connects
to the present study because of the examination of certification pathways and their impact on
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teacher’s performance on the MQI. In this study, the MQI is used as an instrument to help
identify what mathematics knowledge matters in teaching.
Another way in which the MKT framework guides this study is because of its influence
on and similarity to the MQI. Some of the components of the MQI are similar to specific
components of the MKT framework. For example, one of the domains of the MQI is errors and
imprecision, which is directly associated with the MKT framework component of sizing up
student errors. Each element of the MQI is used to assess one of the following three
relationships; teacher-content, teacher-student, or student-content (Gates foundation article).
These elements relate to the MKT domains that are categorized by knowledge of students,
content, teaching, and curriculum. In addition, previous studies have found significant positive
associations between levels of MKT and mathematical quality of instruction as measured by the
MQI (Hill et al., 2008).

Figure 2. The Mathematical Knowledge for Teaching Framework (Ball et al., 2008).
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Theoretical Perspectives
In this section, I will discuss the theoretical perspective that guides my study. I will focus
on two components of this theoretical perspective and describe what interactions between
learners look like based on the components of the guiding theoretical perspective
Situated Learning Theory. Situated learning theory is based on the notion that learning
is a highly social, interactive activity that includes collaboration and mentoring. It is comprised
of three tenets; authentic context, social interaction, and constructivism (see figure 3 below).
The theory originated from cultural studies through which researcher observed learning in a
variety of settings. From these studies, Lave and Wenger (1991) came to the conclusion that
knowledge transfer is correlated to the social situation and context in which the knowledge is
learned.
Community of Practice. Further, within situated learning, learners participate in a
community of practice. Wenger (1998) formed the first definition of community of practice as,
“a group that coheres through ‘mutual engagement’ on an ‘indigenous’ (or appropriated)
enterprise, and creating a common repertoire.” A community of practice does not imply a copresence or a well-defined identifiable group, but rather participation at multiple levels of an
activity system about which participants share understandings concerning what they are doing
and that that means in their lives and communities. A critical aspect of the situated learning
model is the notion of the apprentice observing the “community of practice.” (Herrington and
Oliver, 2000). Wenger’s early work on communities of practice focused on identity and the
importance of trajectories through the different levels of participation in which one engages
within a community and the tensions that could arise for individuals from belonging to multiple
communities of practice. As his exploration of communities of practice continued, a new
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definition was formed (Wenger, McDermott, and Snyder, 2002). The new definition would be
more vague and would focus on learning and sharing knowledge, rather than accomplishing a
specific task (Cox, 2005). The revised definition of communities of practice is, “Groups of
people who share a concern, a set of problems, or a passion about a topic, and who deepen their
knowledge and expertise in this area by interacting on an ongoing basis.” Though the term
‘community of practice’ still has varied interpretations, the predominant usage is used to refer to
a relatively informal, intra-organizational group specifically facilitated by management to
increase learning or creativity (Cox, 2005).
Wenger, McDermott, and Snyder (2002), proposed seven principles for cultivating
communities of practice. One of the principles is to create an open dialogue between inside and
outside perspectives. They claim that only a member of the community of practice can appreciate
the issues within it and know the knowledge that is important to share. This principle relates to
my study because insight from teachers about the community of practice in which they
participated while preparing to become a teacher could be valuable in determining the affect that
their preparation program has on their mathematics teaching. Another principle for cultivating
communities of practice that relates to my study is the focus on value. This principle emphasizes
the importance of communities creating events, activities, and relationships that help increase
their value and encouraging community of practice members to share insights and be explicit
about the impact of these insights with other members of the community of practice. This relates
to my study because of the impact that teacher performance could potentially have on the
planning and implementation of preparation programs.
Legitimate Peripheral Participation. In a community of practice, the social interaction
process that occurs between learners who are new to the context and those who are familiar with
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it is referred to as legitimate peripheral participation (Lave and Wenger, 1991). The authors used
legitimate peripheral participation as a way to capture learning as an integral and inseparable
aspect of social practice. While novice learners to a particular subject or topic gain knowledge
and move closer to the center of the community, they becomes more actively engaged in the
culture and learning and eventually take on a mentor role in which he or she can help newer
members of the community of practice (Leonard, 2002). This is important to mention because in
my study, the acclimation of teachers to the communities of practice within their preparation
experiences when they were new and the interactions that they experienced with those who were
more familiar could have an impact on their current teaching practices, as measured by the MQI.

Figure 3. Tenets of Situated Learning Theory (Green, Eady, and Anderson, 2018).

Situated Learning Theory in Teacher Preparation
For my study, I choose to view teacher preparation through a situated learning lens.
Based on their certification route, traditional and alternatively certified teachers’ preparation
experiences could vary dramatically. One of the variations could come from the community of
practice experiences in which these teachers participated. Some studies suggest that programs
informed by elements of situated learning theory, specifically communities of practice, have
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been shown to be effective when implemented in teacher preparation programs as a method of
instruction for preservice teachers (Bell, Maeng and Binns, 2013; Herrington and Oliver, 2000;
Mishra and Koehler, 2007; Vannatta, Beyerbach and Walsh, 2001). Some of the programs
mentioned in the research that have a foundation in situated learning theory aimed to connect
learning to, and position learning within, the classroom environment, encouraging students to
apply their knowledge and understanding to this authentic context (Green, Eady, and Anderson,
2018). Other studies posit that programs founded on key tenets of situated learning theory will
be more effective than the traditional decontextualized approach when preparing teachers (Bell,
Maeng, and Binns, 2013; Green, Eady, and Anderson, 2018).
Gaps in the Research
Surrounding the area of teacher certification routes and their potential impact on teacher
quality of mathematics instruction, gaps exist. Few studies exist in this area that are specific to
mathematics teachers. These gaps are discussed in more detail in the literature review provided
in Chapter 2. The gap I will specifically address in this study is whether there are ways in which
a secondary mathematics teacher’s preparation pathway affects the quality of his or her
mathematics instruction.
Currently, the quality of a teacher’s instruction is primarily measured using a value-added
approach. Education Value-Added Assessment (EVAAS) Models are currently used by school
districts and states across the country to help evaluate the potential impact that districts, schools,
and teachers have on student progress (Amrein-Beardsley, 2008). Researchers have examined
the validity of these models and have found some shortcomings with using them as the only
means to measure effectiveness. One group of researchers discuss the necessity to assess
whether teacher who score highly according to EVAAS models are the same teachers who are
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most effective according to other measure of teacher quality (McCaffrey et al., 2004a). They
also discuss the importance of knowing whether teacher scores on these models are contradicted
or supported by predictors such as scores on licensure tests, years of experience, and teacher
preparation factors such as degree earned and experience in content and pedagogy. Another
researcher investigated the validity of the EVAAS model and concluded that the construct of
teacher effectiveness was largely oversimplified due to the heavy reliance on student test score
gains (Kupermintz, 2003). Another issue with these value-added methods is that the creators
have not made the method or calculation of scores completely open for peer review, making it
impossible to replicate or conduct confirmatory factor analyses of findings. For these reasons,
the EVAAS model is commonly referred to as the “black box” model (Amrein-Beardsley, 2014).
Results from a study conducted by Blazar et al. (2017) indicated that teachers scores
varied when evaluated using instruments that were general for teachers of all subjects versus
specific to their content area. The researchers concluded that because of these differences,
current processes that assess teachers on just one instrument, such as the EVAAS model, are
likely to mask important variability within teachers across subject areas. It is clear from the
results of this study that integrating general and content-specific tools to measure teacher
effectiveness provide a clearer picture of a teacher’s performance. My exploratory case study is
designed to address this gap in the research around the perceptions of teachers as to how their
certification pathway impacts the quality of their classroom instruction.
Multiple case study methodology is appropriate for this study because it can highlight
causal links that are more difficult to identify from large-scale studies (Yin, 1994). Case studies
are also appropriate in studies where an intervention or method has not clear set of outcomes. In
my study, the outcomes of the quality of mathematics teaching based on teacher certification
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route are not clear, hence why the case study methodology fits. In addition, I will collect and
analyze both quantitative and qualitative data. This is appropriate because multiple case studies
are designed to bring out the details of participant’s viewpoints using multiple sources of data
(Tellis, 2007). In this study, it is important that the observational data collected using the MQI is
explained by participants through the interview process to highlight possible effects of their
preparation program on their mathematics teaching decisions.
Purpose and Research Question
The purpose of this study is to answer the following research question: In what ways, if
any, do novice teachers perceive their preparation path (alternative or traditional) as having an
impact on the quality of their mathematics instruction as measured by scores on the Richness of
the Mathematics and Errors and Imprecision domains of the MQI?
Definition of Terms
In this section, I will define the key terms to which I will refer throughout my study. For
the purposes of this study, several terms need to be defined: alternative certification, traditional
certification, secondary mathematics teacher, and mathematical quality of instruction. In this
section I provide operational definitions for these terms that describe how they will be referenced
in this study.
Alternative Certification refers to a pathway to teaching that is different from the
traditional college of education route. Teachers who possess alternative certification hold
degrees in areas other than education. The specific pathway is not important to this study, but it
is important to distinguish alternatively certified teachers from traditionally certified teachers.
Traditional Certification is obtained by teachers who matriculate in a four year college of
education program and graduate with a degree in education. Secondary Mathematics Teacher is
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defined in this study as the instructor directly responsible for teaching high school mathematics
to students in a traditional public-school setting. Mathemataical Quality of Instruction is defined
as a composite of several dimensions that characterize the rigor and richness of the mathematics
of a lesson, including the presence or absence of mathematical errors, mathematical explanation
and justification, mathematical representation, and related observables (Hill et al., 2008).
Limitations
The use of self-reporting in this case study methodology has potential, inherent
limitations. Interviews, for example, could result in response bias based on the participant’s
unwillingness to share their experiences or because of the participant saying what they think the
interviewer want to hear (Tellis, 1997). In addition, deeper meanings behind participant answers
could be hidden from the interviewer. Another limitation related to the interview process and
bias is the use of just one interviewer who is also in the field of education. Because of this, it is
difficult to eliminate interviewer bias. Finally, having four participants makes this a small study
that represents a small portion of traditionally and alternatively certified teachers.
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Chapter 2: Literature Review
The research question in this study involves secondary mathematics teacher’s preparation
path (alternative or traditional) and the quality of their mathematics instruction as measured by
scores on the Richness of the Mathematics and Errors and Imprecision domains of the MQI.
Because this study looks at differences in Mathematical Knowledge for Teaching between
traditionally and alternatively prepared teachers, there are three areas of the literature that are
necessary to review. This review of the literature discusses alternative teacher certification,
teacher content knowledge, and the Mathematical Quality of Instruction (MQI) instrument.
Alternative Teacher Certification
Existing research on the topic of alternatively prepared teachers is scant, since alternative
certification has only existed since the 1980’s. This existing research is primarily quantitative
and compares aspects of teacher and student achievement based on certification pathway. What
we already know is that there are multiple paths to teacher certification, which differ between
states and counties. Research and standards specific to preparing mathematics teachers are
relatively new and are important to mention when discussing certification routes for mathematics
teachers. The Association of Mathematics Teacher Educators (AMTE, 2017) published
standards for preparing teachers of mathematics. These standards are guided by five
foundational assumptions: (1) ensuring the success of each and every learning requires a deep,
integrated focus on equity in every program that prepares teachers of mathematics, (2) teaching
mathematics effectively requires career-long learning, (3) learning to teach mathematics requires
a central focus on mathematics, (4) multiple stakeholders must be responsible for and invested
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in preparing teachers of mathematics, and (5) those involved in mathematics teacher preparation
must be committed to improving their effectiveness in preparing future teachers of mathematics.
The AMTE (2017) standards document also describes what beginning teachers of mathematics
should know and be able to do, as well as the dispositions they should develop. These standards
can provide direction for teacher educator educators when planning preparation programs of
study.
The Teacher Education and Development Study in Mathematics (TEDS-M) includes a
study of primary and secondary teacher certification routes (Tatto et al., 2008). The goal of the
study was to clearly identify routes of mathematics teacher certification and distinguish how they
differ in major aspects such as their structure, curriculum, capabilities and backgrounds of future
teachers, and the grade levels and types of schools for which each route prepares future teacher.
Researchers conducting the study developed a protocol to analyze curriculum documents from
the mathematics teacher education curricula in various programs in participating countries. This
protocol was used to examine the relationship between content coverage and performance
expectations of courses in the mathematics teacher education programs and the local or national
exams for teacher certification. The goal of the protocol was to produce a profile of the
knowledge, pedagogy, and dispositions of the intended mathematics teacher curriculum that
prospective teachers are exposed to as they learn to teach. The AMTE standards as well as the
TEDS-M study indicate the importance of consistency in planning and preparing mathematics
teachers.
Definitions of Alternative Certification
Throughout my review of research on alternative certification, I encountered many
definitions for the term. Alternative routes to teacher certification are as different from one

17

another as they are from traditional routes (Darling-Hammond, 1990). Variation in programs
leaves the term alternative teacher certification with little conceptual value and challenges the
ability to compare programs and results from any study (Scribner and Heinen, 2009). Due to
these differences, alternative certification is defined by researchers in many ways. Adelman
(1986) defines alternative certification as a program that enrolls non-certified individuals with at
least a bachelor’s degree offering shortcuts, speical assistance, or unique curricula leading to
eligibility for a standard teaching credential. Ludlow (2011) presents a similar definition for
alternative certification as field based programs designed to recruit, prepare, and license
individuals who already had at least a bachelor’s degree – and often other careers in fields other
than education. Kirby et al. (1989) define alternative certification programs as those designed to
increase the potential supply of teachers by preparing them to meet revised state certification
requirements for entering teaching. The National Center for Education Information defines
alternative teacher certification as referring to a variety of routes to becoming a cerdentialed
teacher, from emergency certification to well designed programs (Scribner, 2010). In their
article, Zeichner and Schulte (2001) define alternative certification as any alternative to the four
year or five year undergraduate teacher education program, including both those programs that
have reduced standards and those that hold teachers to the same standards as college and
university based undergraduate teacher education. Though these definitions offer more specific
examples and qualities of alternative certification, other definitions are more broad.
For example, some researchers claim alternative certification defies standard definition
due to the enormous variability of programs (Walsh and Jacobs, 2007). In their article, Walsh
and Jacobs (2007) define alternative certifiation as anything but a four-year undergraduate
program housed in a school of education. Similarly, Shen (1997) defines alternative certification
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very loosley, stating that the definition should match the state licensure requirement. Another
general definition is offered by Scribner and Heinen (2009) who define alternative certification
as a variety of programs designed to train and credential teachers in an expedited fashion.
Whitehurst (2002) defines alternative certification as a route to a teaching license that bypasses
some of the undergraduate coursework requirements in education. Perhaps the most general
definition of alternative certification comes from an article written by Moffett and Davis (2014).
They define alternative certification as a variety of options other than a traditional route to
becoming licensed to teach. It is important to consider all definitions and the context in which
they were created. The multiple definitions of alternative certification reveal the variablity in
alternative certification programs and goals, and are all important to consider.
Alternative Certification for Mathematics Teachers
In this section of the literature review, I will focus specifically on empirical articles
whose studies address alternative certification for mathematics teachers. I will explore
participant characteristics, methodology, data collection and analysis, and results of the studies.
Results are categorized based on articles measuring student achievement outcomes, alternatively
certified teachers’ perceptions, and teacher content knowledge.
Methodology
Among the 15 empirical studies I found within mathematics alternative certification, the
methodology was varied, however over half of the articles used quantitative methods. Nine of
the studies employed quantitative methodology to conduct the study (Bonner et al., 2013, Boone
et al., 2009, Boyd et al., 2010, Evans, 2010, Goldhaber and Brewer, 2000, Kirby et al., 1989,
Schmidt et al., 2011, Shen, 1999, Tai et al., 2006) and five employed mixed methods
(Brantlinger and Smith, 2013, Evans, 2011, Foote et al., 2011, Scribner and Akiba, 2010,
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Thomas et al., 2005). Only one of the articles employed solely qualitative methods (Abell et al.,
2006).
Data Collection and Analysis
Common themes focused on data collection and analysis emerged from the 15 studies
about alternative certification for mathematics teachers, though the type and characteristics of
participants varied from study to study. Many of the studies used multiple data collection and
analysis methods. In those cases, I referenced the article under each data collection and/or
analysis method used, so some of the articles are referenced more than once. The main data
collection and analysis themes that emerged from the studies are achievement scores (both of
students and teachers), journals, surveys, questionnaires, interviews, observational data, and use
of pre-existing national data.
One study compared achievement scores of teachers on a secondary mathematics state
licensure test between traditionally and alternatively certified teachers (Bonner et al., 2013).
Another used data from a mathematics content knowledge test at the beginning and end of the
semester (Evans, 2011). Boyd et al. (2010) used student achievement data as the primary means
of data collection, but also used teacher value-added evaluation data from the state department of
education.
Over half of the studies used surveys, questionnaires, participant journals, observations,
or interviews to collect data (Evans, 2011, Foote et al., 2011, Goldhaber and Brewer, 2000,
Kirby et al., 1989, Scribner and Akiba, 2010, Thomas et al., 2005, Boone et al., 2009,
Brantlinger and Smith, 2013). Data were collected via these methods about many varying topics
and were analyzed in various ways as well. For example, Boone et al. (2009) used surveys to
collect data about participant perceptions of the alternative certification program in which they
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were enrolled as well to analyze changes in participants as they complete the program and start
teaching. Another study conducted by Evans (2011) had participants keep teaching and learning
journals as a means of data collection as a way to track participants in an alternatively certified
mathematics teachers’ content knowledge and attitudes over the course of the semester. One
study used teacher observations to collect data about prior professional experiences and quality
of instruction from mathematics teachers who completed an alternative certification program
(Scribner and Akiba, 2010).
Three of the studies used pre-existing national data as a means to answer their specific
research question. One study’s authors used data from the Teacher Education and Development
Study in Mathematics (TEDS-M) and the Trends in International Math and Science Study
(TIMSS) to compare teacher preparation programs across the United States (Schmidt et al.,
2011). Another source of pre-existing, national data came from the School and Staffing Survey,
SASS93. The researcher used this data source to examine the effect of alternative certification
programs for mathematics teachers on the teaching force (Shen, 1999). Tai et al. (2006)
examined data from both the SASS99 and Teacher Follow up Survey in order to look at the
retention rates among alternatively certified mathematics teachers.
Data collection and analysis of the empirical articles that I reviewed were varied yet
clearly explained in each article. The same is true for the results sections of these articles, which
I explain in the following section.
Results
Student achievement. A study comparing student achievement data based on teacher
preparation method showed smaller gains in mathematics achievement for middle school math
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students taught by teachers prepared in an alternative certification program (Math Immersion)
than students taught by traditionally certified teachers (Boyd et al., 2010).
Goldhaber and Brewer (2000) conducted a similar study in which they compared 12th
grade mathematics students’ achievement based on the type of preparation their math teacher
experienced. The researchers found that students of mathematics teachers with alternative
certification perform similarly to students of teachers who have traditional mathematics teacher
certification, when family background and other schooling characteristics are held constant.
Teacher perceptions. One article collected data from students enrolled in a mathematics
alternative certification program about perceived preparation, self-efficacy, and outcome
expectancy (Boone et al., 2009). The researchers collected data at six points during the program.
Researchers developed the Standards Based Measure of Preparedness Survey (SAMPS) to
measure perceived preparedness based on existing state standards for beginning teachers. Items
on the survey started with the phrase “how prepared do you feel to…”. To measure self-efficacy
and outcome expectancy, researchers used a mathematics version of the Science Teaching
Efficacy Belief Instrument (STEBI-B). This instrument provides self-efficacy and outcome
expectancy measures. Results showed that over time, participants showed an increasingly
positive view toward their preparedness for classroom teaching, as well as increased self-efficacy
due to the components of the alternative certification program in which they participated. Little
change was present, however, in students’ outcome expectancy.
In a study conducted by Kirby, Darling-Hammond, and Hudson (1989) the researchers
asked teachers from alternative certification programs about their satisfaction with teaching.
Their data showed alternatively prepared teachers voiced concerns very similar to those of
traditionally certified teachers about the “reality shock” of classroom teaching.

22

Teacher content knowledge. A study conducted by Bonner et al. (2013) compared
scores on a secondary mathematics state licensure test between traditionally and alternatively
certified teachers. Approximately seventy five percent of traditionally certified teachers passed
the test on their first attempt while 55% of the alternatively certified teachers passed on their first
attempt. The results of this study showed the mean values of the exam scores for traditionally
prepared teachers to be greater than the mean values of the alternatively prepared teachers for
total score as well as within all six domains of the test (Number Concepts, Patterns and Algebra,
Geometry and Measurement, Probability and Statistics, Mathematical Processes and
Perspectives, and Mathematical Learning, Instruction, and Assessment).
On the contrary, in another study, general results showed teachers who completed the
Math Immersion program (an alternative certification program) had stronger academic
qualifications, such as SAT and state licensure test scores, than traditionally certified teachers
(Boyd et al., 2010).
As described above, the research comparing alternatively prepared mathematics teachers
to traditionally prepared mathematics teachers varies in the areas of the size of the sample,
participant characteristics, methodology, data collection and analysis, and results based on
student achievement, teacher perceptions, and teacher content knowledge. Due to the varied
nature, results, and limited number of studies, it is not appropriate to draw conclusions
comparing alternative and traditional mathematics teacher preparation programs based on these
categories. More research in mathematics alternative certification programs is needed in order to
make generalizations and draw conclusions.
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Teacher Content Knowledge
Common and Specialized Content Knowledge. In 1986, Lee Shulman proposed a
special domain of teacher knowledge that he called pedagogical content knowledge (PCK),
which suggested that there is a content knowledge unique to teachers and teaching. Years after
Shulman’s work gained popularity, it became widely acknowledged that content knowledge is
immensely important to teaching and teacher education (Ball, Thames, and Phelps, 2008). These
authors elaborated on Shulman’s theory of PCK by creating a construct specific to mathematics
that they named mathematical knowledge for teaching (MKT). Within this construct, they posit
in addition to common content knowledge there is a domain of content knowledge that is unique
to the work of teaching mathematics. This, which they named specialized content knowledge, is
an area that continues to be explored in order to fully understand the important dimensions of
teachers’ professional knowledge. The figure below shows Ball, Thames, and Phelps refinement
of and additions to Shulman’s theory. Though the figure outlines three components of subject
matter knowledge and three components of pedagogical content knowledge, I will focus on
common content knowledge (CCK) and specialized content knowledge (SCK), which are both
categorized under subject matter knowledge.
Specialized content knowledge for mathematics refers to the ability to explain why a
procedure works and what it means evaluate student methods for solving problems and be able to
determine whether those methods are generalizable to other problems. Other examples of
specialized content knowledge for teaching mathematics include unpacking mathematical ideas,
explaining procedures, choosing and using representations, and appraising unfamiliar
mathematical claims and solutions (Hill and Ball, 2004). This type of knowledge is termed
specialized because it is unique to those teaching mathematics to children. Specialized content
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knowledge is tailored in particular for the specialized uses that appear in the work of teaching
and is not commonly used in other professions.
In contrast, common mathematical knowledge of content refers to knowledge of basic
skills such as being able to compute a multiplication problem accurately, solving word problems
correctly, and so forth. This common knowledge is not unique to teaching, as non-teachers most
likely possess the same knowledge. Common content knowledge can be thought of as knowledge
that is used in the work of teaching in ways in common with how it is used in other professions
or occupations that use mathematics (Ball et al., 2008). Hill and Ball (2004) argue that together,
both specialized and common content knowledge compose what teachers need to know in order
to teach mathematics, and that teachers of mathematics must possess both types of content
knowledge to competently teach mathematics.
Content Knowledge and the MQI
For the purposes of this study, I will be focusing on domains three and four of the MQI,
richness of the mathematics and errors and imprecision. I have chosen to focus on these two
domains because of the purpose of my study, which is to determine whether the preparation
pathway in which secondary mathematics teachers’ matriculate has an effect on the quality of
mathematics instruction that they deliver to students. Since the study purpose has an emphasis
on teacher interaction with the content, I have selected richness of the mathematics and errors
and imprecision because they are the two domains that measure the teacher-content relationship.
In this section, I will discuss the ways in which each of the components of those two domains
relate to either common or specialized mathematical content knowledge.
The purpose of the richness of the mathematics domain of the MQI is to analyze the
depth of the mathematics that the teachers offers to the students. The domain is separated into
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two categories. The first category uses codes that capture the extent to which instruction
includes the meaning of mathematical facts and procedures. The codes for the first part of this
domain are linking between representations, explanations, and mathematical sense-making.
Linking between representations. To earn the highest score in the linking between
representations area, teachers must provide explicit connections about how two or more
representations are related and give details and elaboration about the relationship between the
two representations while also providing visuals of both representations. The correspondence
between the two representations used must be explained to students in a way that focuses on
meaning. This dimension of the richness of the mathematics domain is connected to specialized
content knowledge because linking representations, as described by the MQI, is knowledge that
is unique to individuals engaged in the teaching of mathematics to students (Hill and Ball, 2004).
Though a non-teacher may have knowledge about how representations are linked, they would not
need to be able to elaborate about the connections or links between such representations.
Explanations. In this area of the richness of the mathematics domain, teachers must
provide mathematical explanations that focus on why a procedure works or doesn’t work, why a
solution method is appropriate or inappropriate, and why an answer is true or not true. An
example of this type of explanation is explaining why a formula can be used to find an outcome.
To receive the highest score for this code, one or more mathematical explanations must a focus
of instruction in the segment. Because this domain requires teachers to explain how and why
certain mathematical concepts and procedures work, it requires specialized content knowledge.
Mathematical Sense Making. This code captures the extent to which the teacher or
students attend to the meaning or numbers and relationships between them, the relationships
between contexts and the numbers or operations that represent them, connections between
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mathematical ideas, and modeling to determine whether answers make sense. Receiving the
highest score in this category requires teachers and students to spend a substantial amount of
time during the lesson focusing on meaning. An example of demonstrating mathematical sense
making is a teacher explaining to students that dividing the numerator and denominator by the
same number, 5 for example, is the same thing as dividing by 5/5, which is the same as dividing
by 1, which does not change the value of the fraction. Because this category describes the ability
for a teacher to go beyond teaching facts and making sense of the mathematics, it is categorized
under specialized content knowledge for teaching mathematics.
The codes for the second part of the richness of the mathematics domain capture the
degree to which instruction utilizes key mathematical practices and language. The codes in this
section are multiple procedures or solution methods, patterns and generalizations, and
mathematical language.
Multiple Procedures or Solution Methods. This area of the domain is also associated
with specialized content knowledge for teaching because the skills needed to score high in this
category require teachers to possess the ability to discuss and compare multiple procedures or
solution methods for efficiency, appropriateness, ease of use, or other advantages and
disadvantages.
Patterns and Generalizations. One example of specialized content knowledge for
mathematics defined by Hill and Ball (2004) is for teachers to be able to determine whether
mathematical methods suitable for solving certain problems are generalizable to other problems.
To earn the highest score within this area of the richness of the mathematics domain, the teacher
must be able to carefully develop a generalization from examples in detail, summarizing a
pattern and describing how it is generated.
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Mathematical Language. The last area of the richness of the mathematics domain is the
only one that falls under common content knowledge. To earn the highest score in this category,
teacher must use mathematical language correctly and fluently. Since mathematical language
use is not something specific to teachers of mathematics, it does not require specialized content
knowledge but rather is part of the common content knowledge that mathematics teachers need
to know.
The second and final domain of the MQI that I am using in this study is errors and
imprecision. The purpose of this domain is to capture the extent to which mathematical errors
and distortion of the content are made by the teacher. The three codes within this domain are
mathematical content errors, imprecision in language or notation, and lack of clarity in
presentation of mathematical content.
Mathematical Content Errors. This code is intended to capture events in the teaching
segment that are mathematically incorrect. Examples include the teacher solving problems
incorrectly, defining terms incorrectly, and equating two non-identical mathematical terms.
Since this code scores the lesson segment based on correct or incorrect mathematical content
knowledge, it falls under the common content knowledge category. Solving problems
incorrectly or making mathematical mistakes is not unique to teaching, making it common
content knowledge.
Imprecision in Language or Notation. This code captures problematic uses of
mathematical language or notation, such as errors in mathematical symbols, errors in
mathematical language, and errors in general language. An example includes use of imprecise
phrases such as “multiplication results in bigger numbers” or using the word “reduce” instead of
simplify. Since such mathematical language is traditionally learned in teacher training, it is not
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knowledge that non-teachers would be expected to possess. Therefore, this code is categorized
under specialized content knowledge for mathematics teaching.
Lack of Clarity in Presentation of Mathematical Content. The intentions of this code
are for it to capture when a teacher’s utterances cannot be understood. Some example of this are
when a mathematical point is confusing or muddled, or when a teacher neglects to clearly solve
or explain the content. A high score in this category would result from the teacher endorsing
correct and incorrect suggestions about solving a problem or mentioning key content words
without defining them. This code relates to specialized content knowledge because in order for a
teacher to avoid lack of clarity, he or she must possess a deep understanding of mathematical
concepts and ideas connected to the mathematical point of the lesson segment and be able to
make generalizations about examples that would and would not work based on the fundamental
skills on that particular mathematical content.
Within the two domains I will be using in this study, evidence of common content
knowledge and specialized content knowledge are present. Assumptions about which type of
content knowledge teacher possess can be linked to their preparation experiences, specifically
whether they were traditionally or alternatively certified. In the next section, I will discuss some
common assumptions in the field about this content knowledge.
Assumptions about Content Knowledge
In the past, a majority of the research conducted comparing traditionally and alternatively
certified teacher preparation pathways uses student achievement data as a means of comparison.
Recently, however, an interest in investigating some of the neglected variables in teacher
certification pathway that affect teacher quality has surfaced (Evans, 2001). One of these
variables is teacher content knowledge. Results about teacher content knowledge based on their
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preparation program vary, making it difficult to come to any consistent conclusions about the
content knowledge of teachers based on their preparation route. In this section, I discuss the
results of studies that examined teacher content knowledge and preparation pathway.
While alternative certification programs have received criticism for a lack of coursework
helping teachers improve their pedagogy, traditional teacher preparation programs have been
criticized for lacking content-specific experiences and guidance during prospective teacher
training (Feuer et al., 2013). A study conducted by Bonner et al. (2013) compared scores on a
secondary mathematics state licensure test between traditionally and alternatively certified
teachers. Results showed that 75.4% of traditionally certified teachers passed the test on their
first attempt while 55% of the alternatively certified teachers passed on their first attempt. The
results of this study showed the mean values of the exam scores for traditionally prepared
teachers to be greater than the mean values of the alternatively prepared teachers for total score
as well as within all six domains of the test (Number Concepts, Patterns and Algebra, Geometry
and Measurement, Probability and Statistics, Mathematical Processes and Perspectives, and
Mathematical Learning, Instruction, and Assessment).
On the contrary, in another study, general results showed teachers who completed the
Math Immersion program (an alternative certification program) had stronger academic
qualifications, such as SAT and state licensure test scores, than traditionally certified teachers
(Boyd et al., 2010). Results from another study show that alternatively certified secondary
mathematics teachers performed better on items measuring algorithmic knowledge of
mathematics, that the authors called “rules of thumb,” than they did on items measuring
knowledge of the logical foundation of mathematical ideas. In general, they struggles to know
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how to represent meaning of particular algorithms and did not know how to reason through
conceptual problems (McDiarmid and Wilson, 1991).
Hawk and Schmidt (1989) examined the differences in scores on the National Teacher
Examination between teachers prepared traditionally and those who were prepared through an
alternative certification program and found small differences. The mean score on the math area
exam for traditionally prepared participants at the University was 585.11 and the mean score for
participants in the alternative certification program was 586.25, showing no statistical difference
in the two groups.
The Mathematical Quality of Instruction (MQI) Instrument
The Mathematical Quality of Instruction (MQI) instrument was developed by Heather
Hill and her colleagues at Harvard University and the University of Michigan. The purpose for
the creation of this instrument was to yield estimates of individual mathematics teacher’s
instructional quality. The scores could then be used as a guide for teacher reflection and for
teachers to examine and potentially alter their practice. The MQI is designed to measure
teaching quality, rather than teacher quality (Hill, Charalambos, and Kraft, 2012). The
researchers based the MQI on a theory of instruction, existing literature on effective mathematics
instruction, and the analysis of many teachers in the United States. The MQI was developed
under the premise that classroom mathematical work is separate from other teaching and learning
factors such as classroom climate, pedagogical style, and instructional strategies in general. This
perspective makes the MQI unique and different from other instruments that measure
mathematics instruction. It is important to note that the MQI does not currently have normative
scores they recommend using in order to determine what scores a teacher would need to receive
in order for the quality of their mathematics instruction to be of low or high quality.
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Studies involving the MQI. The MQI was developed and piloted between 2003 and
2012. During those years, the researchers who developed the MQI examined the relationships
between teachers’ mathematical knowledge for teaching (MKT), MQI scores, and student
outcomes. It has also been used to examine the best conditions that need to be present to
accurately generalize scores for mathematics teachers.
Several studies involving the MQI have been published to date, according to my search
using the University B’s library website (Hill, Kapitula, and Umland, 2011; Hill, Umland, Litke,
and Kapitula, 2012; Hill, Blunk, Charalamnous, Lewis, Phelps, Sleep, and Ball, 2008; Hill,
Charalambous, Blazar, McGinn, Kraft, Beisiegel, Humez, Likte, and Lynch, 2012; Hill,
Charalambous, and Kraft, 2012; Kelcey, McGinn, and Hill, 2014). Many of these studies
examine the relationship between the level of Mathematical Knowledge for Teaching (MKT) and
scores on the MQI. Evidence from these studies shows a positive correlation between a teacher’s
score on the MQI and their mathematical knowledge for teaching.
In summary, it is clear from the previous studies that there is lack of research that has
been conducted on certification pathway as it relates to teacher quality of instruction. Few of the
studies have utilized a mixed methods approach, which can offer multiple ways to thoroughly
examine the connection between quantitative and qualitative data. The need for such a study is
evident based on the analysis of the previous literature. In the next chapter, I describe the
methods in which I will engage in order to answer the research question that underlies this study.

32

Chapter 3: Methodology
This dissertation was a multiple case study that used a mixed method approach to data
collection to answer the research question: In what ways, if any, do novice teachers perceive
their preparation path (alternative or traditional) as having an impact on the quality of their
mathematics instruction as measured by scores on the Richness of the Mathematics and Errors
and Imprecision domains of the MQI? The purpose of a multiple case study is to examine how
the program or phenomenon performs in different environments (Stake, 2006). The mixed
methods approach to research provides multiple ways in which a research problem can be
addressed, and it is recognized as an accessible approach to research (Creswell, 2017). The
rationale for using a mixed methods approach in this study is to attempt to connect the results of
the quantitative and qualitative data collected. This study followed the format of quan→ qual,
where the quantitative data were collected first in the form of observation using the
Mathematical Quality of Instruction Observation Protocol, followed by the qualitative data in the
form of interviews with the novice high school mathematics teachers. Within this format, data
are to be collected sequentially but no priority is assigned to either orientation.
Johnson et al. (2007) define mixed methods research as “the type of research in which a
researcher or team of researchers combines elements of qualitative and quantitative research
approaches (e.g., use of qualitative and quantitative viewpoints, data collection, analysis,
inference techniques) for the purposes of breadth and depth of understanding and corroboration”
(p.123). Tashakkori and Creswell (2007) discuss the importance of researchers keeping in mind
that mixed methods research is constantly developing and will continue to do so. They offer a
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broad definition of mixed methods research as research in which investigator(s) collect and
analyze data, integrate the findings, and draw inferences using either quantitative and qualitative
approaches or methods. This process is carried out in a single study or program of inquiry. They
stress the importance of integration, and so it is my aim in this study to provide a comprehensive
integration of the quantitative and qualitative results.
Recruitment
I recruited two traditionally and two alternatively certified novice high school
mathematics teachers. For the purpose of this study, the definition of a novice teacher is one
who is within their first five years of teaching. My rationale for this number is that it provided a
feasible number of teachers for me to observe up to two times and interview two times in depth,
and it gave me two cases under each condition to explore. Recruitment occurred through flyers
that I placed in teacher mailboxes as well as through personal conversations. As a high school
mathematics teacher, myself, I have a professional network with other mathematics teachers in
my region in Florida. I used convenience sampling to place flyers in the mailboxes of those
colleagues. On the flyer, I explained the purpose and overview of the study and attach the
consent form for potential participants to review. I asked potential participants to reply to me via
a portion of the flyer that they can return to me or talk to me in person if they are interested in
participating in the study. I distributed a follow-up flyer two weeks after the initial flyer is
distributed to remind potential participants about the study. I made them aware of my
availability to meet with them in person and/or email them to answer any questions they may
have. Demographic data gathered included information on the teacher’s certification pathway
and mathematical teaching experience.
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Context
School district. The context of the study was a large school district in the Southeastern
part of the United States. The school district is the largest employer in the county, employing a
total of 26,000 people. The district educates 220,287 students housed in 270 school sites. Of
these school sites, 142 are traditional elementary schools serving grades K through five, 43 are
middle schools serving grades six through eight, 27 are high schools serving grades nine through
twelve, five of the schools serve grades kindergarten through eight, and 50 are charter schools.
According to the 2018-2019 ethnic enrollment report provided by the district, the demographics
of the students in this county are as follows; 36% Hispanic, 33% White, 21% Black, 6% Multiracial, 4% Asian, and less than 1% Indian (https://www.sdhc.k12.fl.us/assets/pdf/SE0016B.pdf).
Other demographic characteristics reported by the district include the approximate number of
students who fit into specific categories 63% are considered economically disadvantaged, 23%
are English language learners (ELL), 19% are enrolled in exceptional student education (ESE),
8% are gifted, 1% are migrant, and 2% are homeless.
School. All the participants in the study teach at Sunshine High School, one of the 27
high schools in the district. Choosing all participants from the same context was a conscious
choice made to help reduce the number of outside school related factors that might influence the
study such as student demographics or factors related to the inner workings of the school. It
allowed me to highlight the contrast between the certification pathways within the same school
setting.
The school is a traditional high school serving 2,581 students in grades nine through
twelve. According to the 2018-2019 ethnic enrollment report provided by the district, the
demographics of the students at Sunshine High School are as follows; 42% White, 33%
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Hispanic, 18% Black, 9% Multi-racial, 3% Asian, and less than 1% Indian. Of these students,
51% are considered economically disadvantaged and the minority rate at the school is 59%. The
school grade has been a B for the last consecutive four years. The school employs
approximately 140 instructional staff which includes teachers of all subjects. Of those,
approximately 20 teach mathematics. Mathematics teachers at Sunshine High School teach six
out of eight periods each day, have one planning period, and one lunch period. Each period is 47
minutes long. Mathematics teachers teach an average of two courses ranging from Algebra 1 to
Advanced Placement Calculus.
Mathematics teachers at Sunshine High School are required to participate in professional
learning communities (PLC’s) which are comprised of teachers who teach the same course. For
example, the school has an Algebra 1 PLC, a Geometry PLC, and Algebra 2 PLC, and so on.
During the PLC meetings teachers share resources, lesson plans, assessments, and methodology
that has been successful with their students. The goal of the PLC’s is to provide a space where
teachers can interact with their colleagues, reflect upon their teaching practice, analyze student
data, and plan for future lessons. Each PLC has a leader who is one of the members. Their role
is to communicate the goals for each meeting and collaborate with members to set goals for
future meetings. PLC’s are required to meet once a month and turn in a form to administration
documenting the goals decided upon at the meeting, as well as a description of what each
member needs to collect or bring to the next meeting.
Certification pathway. Though there are many alternative certification programs for
prospective teachers, two programs are prevalent in the district in which this study takes place.
This district has designed an Alternative Certification Program (ACP) that is in accordance with
Florida Statute Section 1012.56, which states:
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Each school district may provide a cohesive competency-based professional preparation
alternative certification program by which members of the school district’s instructional
staff may satisfy the mastery of professional preparation and education competence
requirements specified in … rules of the State Board of Education. Participants must hold a
state-issued temporary certificate. Each program must be based on classroom application
and instructional performance and must include a performance evaluation plan for
documenting the demonstration of required professional education competence

To qualify for this two-year program, prospective teachers must be non-education majors who
hold at least a bachelor’s degree. The program is broken down into three parts and they are as
follows: (1) demonstration of the Pre-professional Benchmark Level of the Florida Educator
Accomplished Practices (FEAPs), (2) teaching experience under the supervision of a trained
ACP support team, and (3) professional development components. Upon completion of the
program and an electronic portfolio, participants are eligible to seek a professional teaching
certificate in the state of Florida (https://www.sdhc.k12.fl.us/docs/00/00/22/42/1819ACP
Guidelines.pdf).
Another major alternative certification pathway utilized by prospective teachers in this
county is offered at the local community colleges and is called the Educator Preparation Institute
(EPI). To participate in this program, prospective teachers must be non-education majors who
hold at least a Bachelor’s degree in another field. The program consists of seven, three-credit
courses for a total of 21 credit hours and a minimum of 30 hours of field experience in live
classrooms. The seven courses are Professional Foundations, Classroom Management,
Instructional Strategies, Technology, Teaching and Learning Processes, Diversity, ResearchBased practices in reading, and Field experience. EPI is designed to be completed in less than
one year. Upon completion of the program, participants will be granted an Alternative
Preparation Certificate and will be eligible to seek a professional teaching certificate in the state
of Florida (https://www.hccfl.edu/academics/educator-preparation-institute).
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Quantitative Data Collection
The Mathematical Quality of Instruction (MQI) Instrument. As discussed in Chapter
2, the Mathematical Quality of Instruction (MQI) instrument was developed by Heather Hill and
her colleagues at Harvard University and the University of Michigan. The purpose for the
creation of this instrument was to measure individual mathematics teacher’s instructional quality.
The scores were intended to be used as a guide for teacher reflection and for teachers to examine
and potentially alter their practice. The MQI was developed to provide a multidimensional yet
balanced view of mathematics instruction.
The MQI is comprised of the following five domains; common core-aligned students’
practices, working with students and mathematics, richness of the mathematics, errors and
imprecision, and classroom work that is connected to mathematics. For the purposes of this
study, I will be focusing on domains three and four, richness of the mathematics and errors and
imprecision. I have chosen to focus on these two domains because of the purpose of my study,
which is to determine whether the preparation pathway in which secondary mathematics
teachers’ matriculate has an effect on the quality of mathematics instruction that they deliver to
students. I have selected richness of the mathematics and errors and imprecision because they
are the two domains that measure the teacher-content relationship (See Figure 4 below). In the
next section, I will describe the two domains that I have selected in further detail.
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All Domains of the MQI

Richness of the Mathematics and
Errors and Imprecision Domains

Figure 4. MQI Dimensions and Interactions (Cohen, Radenbush, and Ball, 2003).
Richness of the mathematics: This domain attempts to analyze the depth of the
mathematics that the teacher offers to the students. The codes within this domain are grouped
into two categories. The first category uses codes that capture the extent to which instruction
includes the meaning of mathematical facts and procedures and is broken down into three areas,
each of which are scored as not present, low, mid, or high. For the purposes of my study, I used
a Likert scale to assign a numerical value to each scoring category (not present = 0, low = 1, mid
= 2, high = 3). For this domain, it is favorable to obtain scores on the high end of the scale and
the higher the score, the better the mathematical quality of instruction for this domain. The
following points describe each of the three areas in the meaning of mathematical facts and
procedures part of the Richness of the Mathematics domain.
•

Linking Between Representations: This code refers to the explicit linking and
connections between different representations of a mathematical idea or
procedure presented by the teacher and the students.

•

Explanations: This code refers to mathematical explanations that focus on why a
procedure works or doesn’t work, why a procedure is appropriate or note
appropriate, and why and answer is true or not true.

•

Mathematical Sense-Making: This code refers to the extent to which the teacher
or students attend to the meaning of numbers, the relationship between numbers,
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the relationships between contexts and the numbers or operations that represent
them, connections between mathematical ideas or representations, give meaning
to mathematical ideas, use modeling and answers to determine sense-making
The second category focuses on codes that capture the degree to which instruction
utilizes key mathematical practices and language and is broken down into the following three
areas, each of which are scored using the Likert scale equivalents discussed in the paragraph
above.
•

Multiple Procedures or Solution Methods: This code refers to the extent to which
different mathematical approaches to solving a problem are taken and discussion
is had about how to solve a word problem using two different strategies.

•

Patterns and Generalizations: This code intends to capture instruction during
which the class first examines instances or examples, then uses this information to
develop or work on a mathematical generalization in order to notice, extend or
generalize a mathematical pattern.

•

Mathematical Language: This code refers to the teacher and students’ ability to
use mathematical language and also whether or not the teacher supports students’
mathematical language use.

Errors and Imprecision: This domain captures the extent to which mathematical errors
and distortion of the content are made by the teacher. This does not, however, include errors that
are noticed and later corrected by the teacher. There are three codes within this domain, each of
which are scored as not present, low, mid, or high. For the purposes of my study, I used a Likert
scale to assign a numerical value to each scoring category (not present = 0, low = 1, mid = 2,
high = 3). For this domain, it is favorable to obtain scores on the low end of the scale and the
lower the score, the better the mathematical quality of instruction for this domain. The following
points describe each code in this domain.
•

Mathematical Content Errors: This code captures events in the segment that are
mathematically incorrect, including but not limited to solving problems
incorrectly, defining terms incorrectly, forgetting a key condition in a definition,
or equation two non-identical mathematical terms.
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•

Imprecision in Language or Notation: This code refers to the extent to which
problematic mathematical language or notation are used. Examples include errors
in notation which includes mathematical symbols, errors in mathematical
language and general language including definitions, and appropriate use of terms
and in distinguishing everyday meanings from their mathematical meanings.

•

Lack of Clarity in Presentation of Mathematical Content: This code intends to
capture instances where a teacher’s utterances cannot be understood such as when
a mathematical point is muddled, confusing, or distorted. Other examples include
when a teacher’s launch of a task or activity is unclear or problematic, and when a
teacher neglects to clearly solve problems or explain content.

Observation procedures. I collected two 45-minute long videos of each of the four teachers
teaching mathematics lessons. The rationale for collecting data via video-taped lessons was as a
means of analyzing the mathematical quality of instruction of traditionally and alternatively
certified teachers in a way that is consistent with the recommendations of the researchers who
created the MQI instrument, which I used to assess the lessons. The creators of the MQI
describe it as a standardized instrument for assessing the mathematical quality of instruction with
a focus on mathematics and teaching of mathematics, rather than general pedagogy or climate.
They say that because it is standardized, raters learn and adopt their way of thinking about
mathematics instruction and use their defined methods for collecting and interpreting data, which
is through watching videotaped lessons of teachers teaching.
I met with participants to show them how to use the camera equipment, then collaborated
with participants to determine a convenient time for them and set up the recording equipment
prior to their teaching of the lessons to be recorded. The participating teacher started the
recording at the beginning of the lessons they taped. The developers of the MQI have
established a protocol for using the instrument, through which I was trained using their online
modules and video library containing sample lessons and scoring practice exercises
(https://hu.sharepoint.com/sites/ GSE-CEPR/MQI-Training/Pages/aspx).
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After data were collected, I used the protocol suggested by the developers of the MQI
which is as follows: Each recorded lesson will be divided into equal-length segments
(approximately 7.5 minutes) for scoring. Prior to data collection, I trained one other rater using
the videos provided on the MQI training site. The other rater rated 20% of the videos. The other
rater and I independently gave each segment a score for each of the selected domains of focus.
We recorded our ratings on the MQI scoring rubric tool that I created (Appendix B). After each
of us independently rated the videotaped lessons, we met to discuss and compare our results. We
discussed until we came to a consensus and determined the appropriate rating for each category
of the two domains of focus. I used the MQI scores to influence the interview questions that I
asked each participant.
Qualitative Data Collection: Multiple Case Study
I chose the case study methodology because it can illuminate causal links that are
otherwise difficult to discern from large-scale correlational research (Yin, 1994). Specifically, I
was interested in the causal links between certification pathway and mathematics teaching
quality.
One advantage of case study is that it “allows the researcher to focus on individuals in a
way that is rarely possible in group research” (Mackey and Gass, 2005, p. 171). This method
creates a specific focus by placing the researcher in the field so they may gain insightful
explanations from personal views (Yin, 2014). Large scale studies often cannot take into
account the contextual factors associated with the phenomenon of study. Case study is an
appropriate methodological choice for this dissertation study because it allows me to investigate
phenomena in participants’ current, real-life environments (Yin, 1994). As a research
methodology, case study provides an opportunity for in-depth exploration leading to a thick, rich
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description of each case (Geertz, 1973), which allows me to gain an understanding of how
teacher’s visualize a connection between pathway and their current teaching practice. For these
reasons, case study was appropriate for this dissertation study.
In addition, the multiple case study methodology has been used in other studies involving
the Mathematical Quality of Instruction (Hill et al., 2008) to examine the quality of instruction of
multiple teachers who all teach mathematics, in order for comparisons and conclusions to be
drawn. The case study methodology is aligned with my research question, which aimed to
examine the mathematical quality of instruction of two traditionally certified and two
alternatively certified teachers and identify similarities and differences between the cases. In my
study each participant’s data, both their scores on the MQI and their interview data about their
perceptions, were collected and interpreted separately, making the case study methodology
appropriate.
I used a semi-structured interview protocol to interview participants two times throughout
the study. I conducted individual interviews with participants at the school in a room convenient
for participants, ensuring their privacy was respected. I used digital recording equipment to
record the interviews and used a speech to text website online to transcribe the interviews. The
first interview occurred at the beginning of the study when participants were recruited and before
their lessons were recorded. During the first interview my questions related to participants’
general preparation pathway and the tenets of situated learning theory (Appendix C). The goal
of this initial interview was to gain insight into participant’s experiences in their preparation
program including the structure and timeline of the program.
After the quantitative data were collected, I conducted a second interview with each
participant, through which I hoped to gain insight into participants’ perceptions of the potential
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impact that their preparation program had on the quality of their mathematics instruction,
specific to the videotaped lessons. This interview included questions related to the two domains
of the MQI (Richness of the Mathematics and Errors and Imprecision) and the relation between
those domains and participant’s teaching decisions as observed in the videotaped lessons. Prior
to the second interview, I emailed each participant a copy of the scoring rubric tool that I used to
rate each of their lessons using the MQI. I also emailed them the videos they recorded so they
had a chance to re-acclimate themselves with the lessons they taught, given that there was time
between the date that they recoded the lessons and the day of the interview. At the beginning of
the second interview, I explained to each participant how the MQI works, and gave them
examples from the scoring guide in each subscale.
I planned some general questions about the certification route in which each participant
matriculated, as well as some questions and probes based on the participant’s scores on the MQI.
For example, I asked open ended questions like “I noticed when students gave a wrong answer
you (insert what the participant did). What was your rationale for making that decision?”
connected to the type of certification pathway. The probes were specific to each participant’s
lesson, therefore it was difficult to write them before viewing the video-taped lessons (Appendix
C).
My rationale for including interviews in the study was to gain insight into participant’s
perceptions about the effect, if any, of their teacher preparation pathway on the scores on the
MQI. According to Cohen and Crabtree (2006), semi-structured interviews are often preceded
by observation and provide opportunities for the researcher to gain insight about participant
perceptions by allowing them freedom to express their thoughts in their own terms. The
interviews were crucial in determining the connection, if any, between teacher perceptions of
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their certification pathway and its potential effect on their instructional decisions in their
mathematics classroom. I used components of situated learning theory to gain deeper
understanding of how participants involvement in their respective teacher preparation program,
whether traditional or alternative, possibly had an impact on their preparation experiences as well
as their experiences in their induction years of teaching. To do this, I asked the participants
questions related to the three tenets of situated learning theory: authentic context, social
interaction, and constructivist learning approach, and the role that each played in their
preparation program. Example of these types of questions can be found in Appendix C.
Using the information participants provided on the recruitment flyer, I researched about
the program through which each participant matriculated by visiting the website of each
program. This helped me gain an understanding of the types of courses and experiences in
which participants engaged during their preparation program. The information from each
program was also used for stimulated recall during the interviews to learn more about the
possible ways in which preparation experiences, as documented by the program guides online,
affected the quality of mathematics teaching.
Coding Protocol: After collecting the interview data from both interviews, I transcribed
each interview using an online speech to text website. After reviewing the transcriptions
provided by the website, I listened to the recordings again and edited the transcriptions to ensure
accuracy. The qualitative analysis procedures I used were influenced by the frameworks
developed by Strauss and Corbin (1990), Merriam (2009), and Creswell (2012). Below, I
describe the steps I will take to analyze the interview data I collected in more detail.
Strauss and Corbin’s (1990) framework includes three stages of coding, each which help
the researcher narrow in on themes produced by the interview data. The stages of coding in this
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framework are open coding, axial coding, and selective coding. The first step in the framework
is to use open coding while initially reading the interview data. Open coding is defined as the
analytic process through which concepts are identified and their properties and dimensions are
discovered (Strauss and Corbin, 1990). The goal of open coding is to open the text in order to
uncover, name, and develop concepts found within the interview data. Within this step, any
piece of data considered relevant will be coded. The goal in this step is to generate categories
and properties within those categories with the goal of determining how the categories are
similar or different. When I read the transcribed interview data, I wrote notes, thoughts, and
connections in the margins (Merriam, 2009). I uploaded the transcriptions into a coding program
which I used to organize the open codes I discovered as I read through the transcripts of the
interview data.
The second stage of the coding process is axial coding. The purpose of axial coding is to
begin reassembling data that were separated during open coding (Strauss and Corbin, 1990) and
relate categories and properties identified during open coding (Merriam, 2009). During axial
coding, I related the categories from the open coding process to subcategories to form more
precise and complete explanations about the phenomena being studied. Through the process of
axial coding, I gained an understanding of how the categories identified in open coding related to
each other. Through the axial coding process, I looked at the categories identified in the open
coding process to uncover relationships among those categories. I made a master list of codes
that I identified in the axial coding stage. I used the master list to sort the rest of the data and
revised the list by expanding or collapsing categories as necessary according to the data
(Merriam, 2009).
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The final coding stage, selective coding, is more analytic and involves refining the codes
previously identified. In this stage, categories are organized around a central concept, which in
the case of this study is situated learning theory, as discussed earlier in this paper. This theory is
the lens through which I make meaning of the codes. It is in this stage where I eliminated excess
information and identified other information to fill in poorly developed categories. Finally, I
validated codes by comparing them to the data one more time, and by asking participants for
their reactions to the themes identified and developed throughout the coding process (member
checking). It is important to know that though all aspects of the themes might not fit each case
specifically, the larger concepts should apply (Strauss and Corbin, 1990). After I completed the
three stages of coding with the interview data, individual case findings were used to identify and
interpret across case findings.
Across Case Analysis: Stake (2013) claims “researchers have an obligation to provide
interpretation across the cases.” He goes on to posit one goal of cross case analysis is to give the
binding concept, theme, issue, or phenomenon that strings the cases together. The across case
analysis process allowed me to see similarities and differences between participant’s quality of
mathematics instruction based on their preparation program experiences. I used constant
comparative methods to look across the cases and across the codes and themes about preparation
experiences from the first interviews. Next, I used constant comparative methods to look across
codes and themes from the second interviews to find similarities and differences in the ways that
participant’s preparation experiences may have influenced the mathematical quality of their
instruction, according to their MQI scored. I used the tenets of situated learning theory to make
sense of the themes across cases.
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Trustworthiness. Triangulation and member checking are two strategies to ensure the
trustworthiness in qualitative research (Lincoln and Guba, 1986). In this section, I discuss the
ways in which I use triangulation and member checking in this dissertation study.
Cohen and Crabtree (2008), describe triangulation as “using multiple data sources in an
investigation to produce understanding.” These understandings should be “rich, robust,
comprehensive, and well-developed.” Furthermore, the aim of triangulation is to confirm the
validity of the research process (Tellis,1997) and assure that the picture is as clear as possible
with as little researcher bias as possible (Stake, 2013). Similarly, Leech and Onwuegbuzie
(2007) emphasize the importance of utilizing more than one type of analysis, triangulation, in
order to understand phenomenon more fully.
Data triangulation, investigator triangulation, and method triangulation are all types of
triangulation that can be used to increase trustworthiness (Lincoln and Guba, 1986). In this
study, I use all three types of triangulation. Data triangulation refers to the use of multiple data
sources including persons of interest. In this study I collected data from observations,
interviews, lesson plans, and transcripts and from four participants, thus employing triangulation
of data. Investigator triangulation refers to the use of more than one researcher to make coding
and analysis interpretation decisions. In this study I used a second coder to strengthen the
findings and make the research process more robust. The role of the second coder is to examine
the interview transcripts and code them using the same process used by the researcher. The
second coder reviewed the codes identified by the researcher to ensure they are the same as or
similar to their codes. If similar themes emerge from the data from different coders, the validity
of the study increases. I looked for agreement on the coding of themes between the two raters
and establish interrater reliability. If coding disagreements emerged, we discussed our rationale
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behind the codes we each assigned to the data and come to an agreed upon conclusion. Method
triangulation, the final type of triangulation, means using multiple methods to collect data. In
this study, I used method triangulation by collecting quantitative data as measured by the MQI
and qualitative data through the analysis of interview data and information from each
participants’ preparation program.
Another form of triangulation used in this study to increase trustworthiness is called
member checking. Member checking, according to Lincoln and Guba (1986) is defined as, “The
process of continuous, informal testing of information by solidifying reactions of respondents to
the investigators reconstruction of what he or she has been told or otherwise found out” (p.77).
When participants member check they have the opportunity to confirm or deny the researchers
interpretations of the data, which adds trustworthiness to the interview data and credibility to the
study (Lincoln and Guba, 1986; Stake, 1995). After interview data are collected, I summarized
my researcher notes and compiled them in a format appropriate for participants to review. I
distributed them to participants and give them an opportunity to ensure that I fully and correctly
captured their perceptions on the ways in which, if any, their preparation pathway had an impact
on the quality of their mathematics instruction as measured by scores on the MQI. I asked
participants for feedback indicating whether they agree with my interpretations of their
perceptions and ask them to clarify if they disagreed.
Data Storage and Protection
Pseudonyms were given for the name of the school and each participant in the study.
Any identifiers of the participants were removed to ensure privacy. I collected all consent forms
and stored them in a locked cabinet in my major professor’s office. I used a speech to text online
website to transcribe the interviews. When creating and analyzing codes, I uploaded the
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transcriptions into a coding program which I used to organize the codes. All digital data were
stored on my password protected computer.
Role of the Researcher
Having taught mathematics for fifteen years, I am qualified to view recorded
mathematics lessons and analyze aspects of teaching and learning within classrooms. In addition
to my mathematics teaching experience, I was selected to participate in a five-year Master
Teacher Fellowship program which provided me opportunities to refine my practice as well as
mentoring other mathematics teachers in doing the same. Specific to the Mathematical Quality
of Instruction (MQI) tool, I completed the online training modules provided by the writers of the
tool in order to ensure my accurate use of the tool to score the videotaped lessons of participants
teaching mathematics lessons. The online training modules consisted of thorough explanations
of each domain of the MQI along with videos of mathematics teachers teaching, providing
practice scoring opportunities within each domain. At the completion of the training, I took a
test to ensure accurate scoring of all the domains.
I understand that I may have personal and professional relationships with some of the
participants in this study because we were colleagues for four years at Sunshine High School.
Prior to this study, I have not had experiences watching the participants teach or analyzing any
aspects of their teaching. As a researcher, my role will be to focus on the mathematical
experiences that are categorized under the two domains of the MQI that I am using to analyze
data collected in the videos (Richness of the Mathematics and Errors and Imprecision) and will
not be affected by my possible previous collegial relationship with any participants.
In addition, I must be aware of any potential bias based on my own teacher preparation
experiences. I earned my Bachelors and Masters degrees in education, matriculating through a
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traditional teacher preparation program at a University that has a large college of education. I
learned about alternative certification pathways to teaching when I began teaching and met some
colleagues who did not experience the same type of preparation that I did. Working alongside
and collaborating with mathematics teachers who experienced alternative certification pathways
helped me learn about the various certification pathways available to teachers of mathematics.
Now that I have described my role as the researcher, in the following section I describe
the rationale for collecting the quantitative data for my study. Next, I describe the quantitative
data collection and analysis procedures I used in this study. Then, I describe the rationale for
collecting the qualitative interview data for my study, followed by the qualitative data collection
and analysis procedures that utilized. This section concludes with a discussion of the research
question guiding the study and a summary of the data analysis plan to address the question.
Ethical considerations
Ethical issues related to human subject participation will be addressed by following all
regulations within the University B and school-district IRB processes. It is important that
participants in the study are aware that the results of the study will not be used in an evaluative
method in terms of their teaching career. The methods, procedures, and results of this study will
not influence or affect participant value added scores, which are determined by a process
identified by the county in which they teach.
This is a minimal risk study. The interviews were conducted in person at a time
convenient to participants. Their names nor the specific programs in which they participated
were shared. In addition, no experimental procedures were performed. Participants participated
in two interviews, one focused on their perceptions of their preparation program and the other on
the extent to which their teaching decisions related to their scores on the MQI. One indirect
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benefit to subjects participating in this study is the potential for teachers to gain some insights
into their own teaching. In addition, results from the study could help benefit the future
preparation of teachers alternatively and traditionally certified.
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Chapter 4: Findings
In this chapter, I present each of the four cases individually. Each case begins with
background information about the participant’s preparation program experiences, including a
table that lists the courses taken and practicum experiences. I provide this information in Table 1
below and describe each participant’s background in more detail within the description of each
case.
Table 1
Participants

Current Year
of Teaching

Traditionally Certified
Allison
Cindy
5
4

Alternatively Certified
Jessica
Stephanie
4
4

Courses
Taught

Algebra 1
Algebra 2

Geometry
Liberal Arts
Math

Algebra 1
Geometry

Geometry
Math for College
Readiness

Degree Area

Bachelors in
Secondary Math
Education

Bachelors in
Secondary Math
Education

Bachelors in
Computer
Science,
Masters in
Business
Administration

Bachelors in
Sociology

Software
Engineer

Secretary

Former Career

Following the general preparation program information for each individual case, I
provide the information obtained from part one of the first interview in which I asked questions
about participant’s perceptions of their preparation experiences. Next, I include information
gained from part two of the first interview in which the questions I asked were related to the
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three tenants of situated learning theory which are: the extent to which participants perceive their
experiences to have taken place in an authentic context, the perceived role of social interaction
within their preparation program, and the extent to which the constructivist learning approach
was present in their preparation program.
Following the information from the first interview, I provide an overview of lesson one
including the topic taught, objective, information about the students in the class, and the
standards addressed. Four tables follow the overview. The first table lists the scores on the MQI
for the Richness of the Mathematics domain for lesson one. In the second table, I used a Likert
scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3) to assign a total score to each
category within the domain. In the Richness of the Mathematics domain is it favorable for
scores to be higher on the scale, as higher scores indicate higher Richness of the Mathematics.
The third table lists the scores on the MQI for the Errors and Imprecision domain for lesson 1
and is followed by a fourth table in which I used a Likert scale equivalent as described above. In
this domain, however, it is favorable for scores to be lower on the scale, as lower scores
represent less error. Next, I provide an overview of lesson two including the standards
addressed, followed by four tables like those presented for lesson one.
Following the tables, I include information gained from the second interview during
which I asked questions about each participant’s perception of the impact of their preparation
pathway experiences on the quality of their mathematics instruction, as measured by their scores
on the Richness of the Mathematics and Errors and Imprecision domains of the MQI. I conclude
each case with a summary.
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Case 1: Allison
Allison is in her fifth year of teaching. During the 2019-2020 school year she taught
Algebra 1 and Algebra 2 at Sunshine High School. She completed her final internship at this
school and has taught here for all 5 years of her career. She earned a bachelors degree in
Secondary Mathematics Education from University A and is therefore a traditionally certified
mathematics teacher.
Description of Preparation Program. To gain acceptance into the Teacher Education
Program, students must have a grade-point average of at least 3.0 at the end of their sophomore
year when they complete their undergraduate general curriculum requirements. They also must
pass all sections of the Test of General Knowledge to be continue in the secondary mathematics
program.
There are a series of five formal clinical experiences in the Secondary Education
Programs that begin during student’s sophomore year and continue throughout their senior year.
Students must take the Mathematics 6-12 subject area exam during practicum III. If they do not
pass, they must retake the exam and obtain a passing score by the end of their final internship. A
final requirement of the program is for students to earn a minimum of accomplished rating on the
Practicum I teaching evaluation tool and Progressing or better on the Practicum II and III
Danielson teaching evaluations used in the surrounding school district. The courses and
practicum experiences total 136 credit hours. The table below shows the courses required to
obtain the undergraduate degree in Secondary Mathematics.
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Table 2
University A: Secondary Mathematics Education Courses (6-12)
Content Courses
Pedagogy Courses
Field Experience
College Geometry
Foundations of American
Pre-Education Practicum
Education
Calculus I
Philosophy of Education and
Practicum I
Teacher Learner Relationships
Calculus II
Secondary Classroom
Practicum II (ESOL)
Assessment
Calculus III
Secondary Classroom
Practicum III
Management
Intro to Higher Mathematics
Methods of Secondary
Final Internship Practicum
Instruction
IV
Probability and Statistics
Teaching Mathematics in the
Secondary School
Differential Equations
Technology in Education
Linear Algebra or Modern
Teaching Reading in the
Abstract Algebra
Secondary Content Areas
Interview 1 – Part 1: Preparation Program Perceptions
The first interview was separated into two parts. During the first part I asked participants general
questions about their preparation pathway experiences.
Overall Perceptions: During the initial interview, I started by asking Allison general
questions about her preparation experiences. The first thing she mentioned when I asked her to
describe her preparation experience from start to finish were three of her practicum experiences.
She recalled her first practicum experience which was comprised of observations at a K-8 school
once a week for two hours. She then discussed another practicum experience where she went to
a high school twice a week for four hours each time. Finally, she told me about her final
internship where she was at a high school every day for an entire semester. She told me that all
of these experiences were accompanied by coursework. Her perceptions of the coursework
revealed that a major factor in determining whether the classes were useful or not was based on
the professor and types of assignments. She said, “some of the classes were awesome based on
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the professor. Some of them were a little weird, they wanted everything to be project based,
which is very hard to do with math” (Interview 1).
Perceived Strengths of Preparation Program: Allison identified lesson planning as a
strength of her preparation program. She described the amount of detail that was expected from
her professors when turning in lesson plans as being helpful in terms of preparing her to teach on
her own. She also described the amount of lesson plan feedback given by her professors as a
helpful tool in her preparation experience. Because of these experiences, she discussed lesson
planning being a lot more work that she initially thought. She said,
They made us write down every single detail of every single thing that we would say, do,
and everything, which made me realize how long an actual class period is. Going in, I
was like Oh I can just explain, Oh I’m going to do linear functions. Well what exactly
was a linear function? What do I need to go over? And they almost made us like script
it, which made me be like, this is a lot longer than I thought it was going to be. (Interview
1).
Perceived Weaknesses of Preparation Program: Allison identified the project-based
learning that she mentioned earlier in the interview as an area of the preparation program that
was not helpful. She said,
when you’re doing like geometry you can do different fun things with like area and
volume and all that stuff because you’re working with shapes but not as much when
you’re doing algebra. So that kind of stuff I wasn’t really too fond of (Interview 1).
Another area that she perceives as a weakness from her preparation program is the lack of
specificity to mathematics teachers in some of the coursework. She recalled that the pedagogy
courses contained secondary education majors in various subject areas, not just mathematics.
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She saw this as a weakness in the preparation program and thought it would be more useful if the
pedagogy courses were specific to mathematics teaching and learning, rather than general for
prospective secondary teachers of all subject areas. She said,
The classes were kind of combined, which was really hard because how you teach math
is totally different than how you’re going to teach English and how you’re going to teach
reading and how you’re doing to teach science. Some of the methods are the same, but
you still have to apply them differently (Interview 1).
In addition, Allison identified the lack of mathematics teaching experience of the professors of
her pedagogy courses as an area of weakness. She recalled,
None of the ed professors were math teachers ever, which makes it really hard. Because
they don’t understand that math classes run differently. Like you can’t not do notes in a
math class. If you don’t do notes, you’re not going to have any idea what to do. I feel if
there was a specific teacher or person that could have been more like, okay, this is how a
math classroom is structured, I think that would have been a lot more beneficial
(Interview 1).
Perceived Missing Areas of Preparation Program. I asked Allison think about her
experience teaching and reflect back on her preparation program experiences to identify any
possible aspect of in service teaching that were missing from her program. She answered,
The hardest part was figuring out how to fill out all the paperwork that we have to do.
Like planning notes for IEP’s and stuff. I had never seen those before in my life. I feel
like I wasn’t prepared enough for that kind of stuff (Interview 1).
Factors Influencing Choice of Preparation Program. I asked Allison about the factors
that influenced her decision to enroll in the secondary mathematics education program at the
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University A. She started by telling me that she always wanted to be a teacher and wanted to
teach mathematics because it was something that always came easy to her. She did not identify
any specific factors that made her choose the preparation program she did. She described.
When I was in high school, I realized I wanted to teach math because it was just
something that came easily to me and I was always the person that they always stuck
helping others in class. I was like, oh, I’m actually good at this. So I decided to be a
teacher and when I transferred into UT it just kind of fell into place and it worked out. I
knew they have a very good ed program (Interview 1).
After her response to this question, I moved into part two of the first interview, during which I
asked questions about Allison’s the extent to which her preparation program experiences may
relate to situated learning theory.
Interview 1 – Part 2: Preparation Program Experiences and Situated Learning Theory
Perceived Portion of Preparation Experiences in an Authentic Context. I asked
Allison about the extent to which her preparation program experiences did or did not take place
in an authentic context. She revisited the practicum experiences that she mentioned earlier in the
interview.
So last semester was the entire semester full time (in a classroom). And then we did two
other internships on top of that. So probably not as much as you probably need but more
than other schools do. So first semester junior year was the first time I stepped in and I
was just purely observing. The first time I taught was first semester senior year and it
was like one day of the week I would teach and then the other day I would observe. And
at the end of that we were teaching both days (Interview 1).
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I wanted to learn about how her coursework experiences were or were not delivered in an
authentic context, so I asked her how her experiences as a student were similar or dissimilar to
experiences that she provides for her students. In response to this question she started to discuss
her content classes during her preparation experience.
In my math classes at UT, that made more of how I would run my classes because its,
you explain it, you do practice, you explain something, you do practice, like the I do, we
do, you do method. They didn’t do that much in my education classes, but I know that
that’s like what most math teachers do (Interview 1).
Perceptions of Social Interaction in Preparation Program. I asked Allison about the
role of social interaction in her preparation program and experiences. She recalled a lot of social
interaction throughout the program and described experiences collaborating with other students
throughout the program, specifically in her content focused mathematics courses.
So we had a lot of group projects and there were some group projects where we did like,
two math teachers wrote a lesson together or wrote a unit plan together. But then we also
did one where it was a group project where you’d have one English, one math, one
history, one science, and you’d have to teacher all four curriculums in one unit. There
was a lot of social interaction (Interview 1).
Based on her responses, I asked if she felt that the social interactions were forced. She replied,
Yes. It was always partnered. They’d choose it. Math classes, we could work with
whoever we wanted pretty much. But for ed classes it was always picked for us. Now by
the time we got into our junior and senior year, it was the same 15 to 20 kids that were in
all of your classes. So you knew everyone and you were comfortable with them
(Interview 1).
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When I asked her to clarify if she thought that was a good thing she said,
I do. Because you kind of knew who they were, how their style teaching is, all that kind
of stuff. Whereas, if it was a huge class and you got stuck with someone new every
single time, it would be hard to adjust because when you’re writing unit plans, what we
did was each person would write their subject area…but then we had to make it look like
one person wrote the entire thing. So fitting four different styles of writing into one thing
gets hard when you don’t know the person but once you get to know each other, you can
kind of make it easier (Interview 1).
Perceptions of the Constructivist Learning Approach in Preparation Program. In
the final part of the interview I asked Allison to describe any experiences within her preparation
program in which she constructed her own learning of a topic or idea and to what extent the new
information was linked to prior learning. She started discussing a recycling project that she was
assigned to create. She said, “I figured out something with bringing in random shapes from
home, different containers and stuff and then doing a geometry project and finding the area,
surface area, volume, and all that stuff depending on what figure they brought in” (Interview 1).
I probed further by asking if she could recall a topic that she didn’t really know about initially
but was able to construct her own learning around eventually. She replied,
Accommodations for ESL kids I would say, because there’s so many kids here that
English isn’t their first language. So just the accommodations on figuring out okay do
they want the dictionary or how to work it that way. We were just told every time to
partner them and give them a dictionary. Guess that works for some kids but not for all
of them. So figuring out those new methods was I would say something that we kind
of…we did work together as a cohort (Interview 1).
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I then asked her about the extent to which the new information she learned connected to prior
learning. She discussed experiences in both her content and pedagogy classes.
I will say a lot with calc. Everything goes back to Algebra. If you are not good in your
algebra skills then you can’t do it. So finally piecing together all those parts and doing
differential equations…it was finally like, okay this makes sense as why this happens,
and this happens and all this. So that happened in math. I know my ed classes built upon
each other, but I don’t remember right now the extent of what we learned in one class
was used in the next class. I remember doing that because I remember going back to
previous books and stuff and using it but I can’t think of what (Interview 1).
Probing deeper, I asked about any connections she may have experienced in terms of learning
prior to her starting the preparation program. She had some general memories such as,
I mean I guess like when you’re sitting in a classroom you’ve kind of watched your
teachers anyways so you’re seeing, okay, Im doing a lot of the same things in all the math
classes, I’m doing a lot of the same things in all the English classes. So I guess seeing
the reason why we’re doing those things getting put into place in the ed program worked
out (Interview 1).
Perceptions of Opportunities for Reflection in Preparation Program. Finally, I asked
her to describe any opportunities she had to reflect within her preparation program. She was able
to describe some reflection experiences and told me how helpful they were in her preparation.
She said,
First semester senior year we had to make until plans and lesson plans…and then we also
had to present them. After we did the lesson part of the grade was a reflection grade. So
we had to fill out this whole big thing and it was like okay, what did you do good? What
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would you do different now? Go back, watch your video. What did you notice you did
more of? What did you notice you didn’t do enough of? That type of thing. So it kind of
brought me to think of it as the student while I’m also teaching it. (It was) extremely
helpful. Because there’s things that I never knew that I did. So, I used to wear a
hairband on my wrist and I would play with it the entire time I was teaching. Now I
don’t wear a hairband on my wrist when I teach because I don’t want to sit there and play
with it and have my students pay attention to it (Interview 1).
Videotaped Lesson 1: Solving Exponential and Logarithmic Equations (Algebra 2)
Overview of the Lesson. The topic of this lesson is solving exponential and logarithmic
equations. The objective is, “Students will be able to solve exponential and logarithmic
equations.” Allison taught this lesson in her second period Algebra 2 class. This class consists
of a total of 26 students in 10th, 11th, and 12th grade.
This lesson addresses two standards:
•

MAFS.912.A-SSE.2.3 Choose and produce an equivalent form of an expression to reveal
and explain properties of the quantity represented by the expression.

•

MAFS.912.F-LE.1.4 For exponential models, express as a logarithm the solution to 𝑎𝑏 𝑐𝑡
= 𝑑 where a, c, and d are numbers and the base b is 2, 10, or e; evaluate the logarithm
using technology.

63

Table 3
MQI Ratings for Richness of the Mathematics in Lesson 1 (Allison):
Lesson Title: Solving Exponential and Logarithmic Equations (Algebra 2)
Category
Video Segment
Rating
Linking Between
S1
NP
Representations
S2
NP
S3
NP
S4
NP
Explanations
S1
NP
S2
L
S3
NP
S4
L
Mathematical
S1
NP
Sense Making
S2
L
S3
NP
S4
L
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
S3
NP
S4
NP
Patterns and
S1
L
Generalizations
S2
L
S3
L
S4
M
Mathematical Language
S1
M
S2
M
S3
M
S4
L

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 4
Total Scores for Richness of the Mathematics in Lesson 1 (Allison)
Category
Total Points Earned
Linking Between Representations
0/12
Explanations
2/12
Mathematical Sense Making
2/12
Multiple Procedures or Solution Methods 0/12
Patterns and Generalizations
5/12
Mathematical Language
7/12
Total
16/72
Note. Higher scores are favorable in this subdomain

Decimal
0.00
0.17
0.17
0.00
0.42
0.58
0.22

Table 5
MQI Ratings for Errors and Imprecision in Lesson 1 (Allison):
Category
Video Segment
Rating
Mathematical
Content Errors

Imprecision in
Language or Notation

Lack of Clarity in
Presentation of
Mathematical Content

S1
S2
S3
S4
S1
S2
S3
S4
S1
S2
S3
S4

NP
NP
NP
NP
NP
L
L
L
NP
L
L
L

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 6
Total Score for Errors and Imprecision in Lesson 1 (Allison)
Category
Total Points Earned
Mathematical Content Errors
0/12
Imprecision in Language or Notation
3/12
Lack of Clarity in Presentation
4/12
Or Mathematical Content
Total
7/36
Note. Lower scores are favorable in this domain

Decimal
0.00
0.25
0.33
0.19
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Videotaped Lesson 2: Radians, Degrees, and Angles of Rotation (Algebra 2)
Overview of the Lesson. The topic of this lesson is converting between degrees and radians
and angles of rotation. The objective is, “Students will be able to convert between degrees and
radians and will be able to draw angles of rotation on a coordinate plane. The lesson addresses
the following standard:
•

MAFS.912.F-TF.1.1 Understand radian measure of an angle as the length of the arc on
the unit circle subtended by the angle; Convert between degrees and radians.

This lesson was recorded using Zoom during the last nine weeks of school when students and
teachers participated in elearning from home due to COVID-19. Allison held live zoom lessons
each week and recorded and posted them for students to watch later if they were unable to attend
the live zoom. This lesson was recorded for her Algebra 2 students to watch before completing
the assignments that were associated with the video.
Table 7
MQI Ratings for Richness of the Mathematics in Lesson 2 (Allison):
Lesson Title: Radians, Degrees, and Angles of Rotation (Algebra 2)
Category
Video Segment
Rating
Linking Between
S1
NP
Representations
S2
L
S3
NP
S4
NP
Explanations
S1
M
S2
M
S3
L
S4
L
Mathematical
S1
L
Sense Making
S2
L
S3
L
S4
L
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
S3
NP
S4
NP
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Table 7 (continued).
Patterns and
Generalizations

Mathematical Language

S1
S2
S3
S4
S1
S2
S3
S4

NP
L
L
NP
M
M
M
L

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 8
Total Scores for Richness of the Mathematics in Lesson 2 (Allison)
Category
Total Points Earned
Linking Between Representations
1/12
Explanations
6/12
Mathematical Sense Making
4/12
Multiple Procedures or Solution Methods 0/12
Patterns and Generalizations
2/12
Mathematical Language
7/12
Total
20/72
Note: Higher scores are favorable in this domain

Decimal
0.08
0.50
0.33
0.00
0.17
0.58
0.28

Table 9
MQI Ratings for Errors and Imprecision in Lesson 2 (Allison):
Category
Video Segment
Rating
Mathematical
Content Errors

Imprecision in
Language or Notation

Lack of Clarity in
Presentation of
Mathematical Content

S1
S2
S3
S4
S1
S2
S3
S4
S1
S2
S3
S4

NP
NP
L
NP
L
L
NP
L
NP
NP
NP
NP
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Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 10
Total Score for Errors and Imprecision in Lesson 2 (Allison)
Category
Total Points Earned
Mathematical Content Errors
1/12
Imprecision in Language or Notation
3/12
Lack of Clarity in Presentation
0/12
Or Mathematical Content
Total
4/36
Note. Lower scores are favorable in this domain

Decimal
0.08
0.25
0.00
0.11

Interview 2: Perceptions of Preparation Pathway’s Effect on MQI Scores
After collecting the quantitative data, I conducted a second interview with each
participant, though which I hope to gain insight into participants’ perceptions of the potential
impact that they preparation program had on the quality of their mathematics instruction specific
to the videotaped lessons. This interview included questions related to the two domains of the
MQI (Richness of the mathematics and errors and imprecision) and the relation between those
domains and participant’s teaching decisions as observed in the videotaped lessons. My rationale
for including interviews in the study is to gain insight into participant’s perceptions about the
effect, if any, of their teacher preparation pathway on the scores on the MQI. Before the second
interview I sent the MQI rating documents to Allison so she had a chance to look at the scored
before the interview.
I started with some general feedback about her scores. I told her that her scores on the
first lesson were strong in explanations and mathematical language and asked her how she
learned these skills of explaining and using mathematical language. She replied,
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The first time I ever taught logs it was a disaster. So I actually ended up having to
reteach it because it was just so bad. So I pulled from other teachers and came up with
this log roll idea. Well, another teacher, I don’t remember. I think it was Kim who
showed this to me. And once I started using the log roll thing it became so much easier
and them I’ve just been doing that year after year and it works so well (Interview 2).
Her second lesson also scored well in the explanations and mathematical language categories of
the Richness of the Mathematics component of the MQI. I asked her to think back to her
preparation experiences and explain how she learned to provide thorough explanations while
teaching mathematics concepts. She said,
I definitely remember learning that in a course previously. I don’t remember if it was
when I learned it for the first time when I was in algebra 2 in high school or if I learned it
in college. But just kind of reiterating it to them that okay you have to remember to put it
over one, kind of reinforcing things they do already know, but that they sometimes forget
because they’re trying to get to the solution as quick as possible instead of learning the
process to get through it (Interview 2).
I asked a clarifying question. “So could I interpret that as you’re wanting them to understand the
reasons why things are the way they are not just memorizing the steps to doing it?” To which
she replied, “Correct. Yeah. Perfect” (Interview 2).
Next I asked her how she determined how many examples to explain and what type of examples
to explain. She answered,
So I always start off with the easiest, which is like the same base. So that way it gives
them the basic idea of okay cool, this is how it works out. Whenever I have two numbers
raised to an exponent, if they have the same base, I just set the exponent equal to each
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other. So then I always make it just a little harder with each type. So that’s why I then
went to where you have to change them to have the same base. Then the last part was
where you can’t change them. So it progressively gets more difficult along the way
(Interview 2).
I asked her if the way she taught this lesson to her Algebra 2 class was consistent with the way
she learned the concept and she didn’t really remember. I moved on to the next section of the
rubric about sense making and asked Allison why she used the specific type of modeling that she
did in this lesson. She said,
So when I learned how to teach they always taught us to explain and visualize. Because
if you just say oh look these two numbers are different, they’re not going to exactly know
which two numbers. So that’s why I circle and color code things because it helps kids
realized, oh that’s what she’s talking about in red, or whatever color I choose to use for
that. And kids actually do that in their notebook so when they go back to study, they
actually see oh hey that’s what she did there. That’s why this changed to this. I’m trying
to remember, but I definitely wasn’t given a shortcut or anything and I’ve never seen it
(log roll) in a book or anything but that’s just how I guess important it is to work with
other teachers, because you learn things along the way at work (Interview 2).
I asked if that strategy was something she learned in her college of education classes to which
she replied, “Oh yeah. I don’t remember specifically which course or which teacher, but
definitely learned that there” (Interview 2). To address the multiple procedures or solutions
scores I asked her if she thinks there were other possible methods that she could have used to
explain the logs to her students. She said,
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Oh absolutely. But like I said earlier, this was the method that I’ve always had the most
success with so that’s why I always choose this one. And I feel like it’s the most userfriendly, the kids understand it the most because it’s not overly technical (Interview 2).
The last question in the richness of the mathematics area that I asked was about her use of
mathematical language. This was the section in which she scored highest for the first lesson. I
asked her the reasoning behind using the mathematical language as well as asking her if she
naturally uses this language when she explains concepts to students or if it is something she has
to consciously remind herself of while teaching. She replied,
I usually always use those types of words as much as I can…Its just that when they repeat
the word or hear it again and again and again it sinks in. So I mean there’s really
only…you can’t call an exponent anything else besides an exponent unless you want to
say raised to this power, but then it just gets to be too much. So I guess just repetition
helps them remember what its called so that way they have the voacb (Interview 2).
I continued by asking if she uses certain strategies or methods to encourage students to use
mathematical language in her classroom. She said,
Well when they ask questions if they don’t use the vocab I don’t know what they’re
saying. So I kind of enforce the using that along the way so that way it gets them familiar
with the word but it also helps them and their fellow students realize like, okay she’s
actually wanting us to learn some voacb here (Interview 2).
I transitioned to the second component of the MQI, Errors and Imprecision. I explained to
Allison what would count as an error or imprecision. I told her that using the “log roll” would be
considered in the gray area of imprecision, but since she used it multiple times it was considered
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imprecision. I asked her to elaborate on that explanation and also to explain why she chose to use
that term to explain the mathematics to her students. She answered,
So I believe I write it out before I show them the log roll, I show them the equation in log
form and then I also show it to them in exponential form. And I use the same letters to
show them that you can rewrite it. And them I’m like well the textbook wants you to
memorize and this is how they want us to teach it to you guys and you just have to
memorize where these things go. But I have this little trick that’s going to help you
remember where you start at the base, roll around the outside of the equal sign, and end
on what’s inside. So that way you can do your log roll and then you just write it in the
order that you touch the numbers in. Then you know that the second number that you
touch is your exponent. I learned in my internship that you don’t have to teach
everything the way the book wants you to, sometimes you need to explain it in a way that
is different so the students will understand it. Exactly like the log roll versus memorizing
how to do it (Interview2, GV).
Summary of Case 1: Allison is a traditionally certified teacher who attended a traditional fouryear preparation and earned a degree in Mathematics Education. She is in her fifth year of
teaching and teaching has been her only career. She recalls her internships and practicums as
being the most useful part of her preparation program, and also identified the social interaction
experiences as helpful throughout her preparation. When asked about missing components of
her preparation program, she identified more math specific professors and math teaching
strategies. Allison also discussed some logistical aspects of the job as missing from her
preparation program, such as learning how to complete ESE paperwork. She thought the
mathematics courses in her preparation program were more aligned with how she currently

72

teaches. On the two videotaped lessons she taught, she scored highest in the following areas of
the MQI; Explanations, Patterns and Generalizations, and Mathematical Language, which are all
subdomains of the Richness of the Mathematics domain. She discussed several reasons when I
asked her the reasoning for her teaching decisions as shown in the videos. One reason was based
on learning she gained from her colleagues. She also made connections to learning she gained in
her preparation program, specifically when describing why she explained things the way she did.
Case 2: Cindy
Cindy is in her 4th year of teaching. During the 2019-2020 school year she taught
Geometry and Liberal Arts Math. She completed her final internship at this school and has
taught here her entire career. She earned a bachelors degree in mathematics education from
University B and is therefore a traditionally certified mathematics teacher.
Description of Preparation Program. Students must earn a C or higher in all courses to
remain in the program and earn at least a 2.5 grade point average for their core and specialization
courses. All courses, aside from senior seminar, must be completed prior to the final internship.
In addition, all sections of the General Knowledge Test must be passed prior to the final
internship. Students have until the end of their final internship to pass the Mathematics 6-12
Subject Area Exam as well as the FTCE Professional Education Test. The program consists of
120 credit hours. The chart below shows the courses required to obtain the undergraduate degree
in Secondary Mathematics.
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Table 11
University B: Mathematics Education Courses (6-12)
Content Courses
Pedagogy Courses
Calculus III
Schools and Society
Discrete Mathematics
Human Development and Learning
Bridge to Abstract Math
Measurement for Teachers
Linear Algebra
Integrating Exceptional Students
Elementary Number Theory
ESOL Competencies and Strategies
Geometry
Content Area Reading
Early History of Mathematics Classroom Management
Introduction to Statistics
Schools and Society
Middle School Methods
Senior High School Methods
Technology for Teaching Math

Field Experience
Practicum
Final Internship

Interview 1 – Part 1: Preparation Program Perceptions
Overall Perceptions. I started the interview by asking Cindy to give some overall
perceptions about her preparation program and experiences. She immediately discussed her
internship and practicum experiences.
So that (internship) was definitely like the most experience to get. And I remember
thinking during that time like they should definitely make us do more than just the
practicum and the internship. It would have been nice to have more of that hands on
interaction (Interview 1).
Based on her answer, I knew the internship had a positive impact on her preparation experiences.
Later, she went into more detail about its usefulness and positive impact on her as an inservice
teacher.
Perceived Strengths of Preparation Program. Although it was clear that she identified
the internship experience as a strength of her preparation program, I asked Cindy to elaborate on
any other strengths of her program. She discussed the classes, specifically those offered through
the college of education. She said,
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The classes were good. I’m trying to think of like what projects we did, because I know I
had to do a unit write up in college and I didn’t really know how to do that. I was kind of
just making notes on each section and like, oh yeah this would be a test. And I don’t
know it was completely different than actually being a teacher and actually different
ways to present material and practice material (Interview 1).
Perceived Weaknesses of Preparation Program. I asked Cindy if there were any
aspects of her preparation program that were not helpful. She answered,
That’s hard because I really enjoyed all the classes I took because you know math nerd
like Oh Geometry, this is how it works. The numbers, ‘Im sure it helped train my brain
on how to think and follow things through and procedural type just kind of math logic
brain. But the teacher side of things, definitely don’t use that. Now the education class
is, I think that was more based off of like what professor you had. Some professors are
more like story-based so that was kind of like only, that cool that’s there’s scenarios
(Interview 1).
Perceived Missing Areas of Preparation Program. When I asked Cindy about any
aspects of the program that were not helpful she started talking about things she wished were
included in her preparation program. She started by talking about exposure to technology;
I think it would have been helpful if we did a word seminar class or something like that
like how to operate word. We did technology in the classroom but that was programs
with geometry or like algebra. But even just knowing word shortcuts and like typing up
worksheets and tests, that’s something I actually learned during my internship, but I find
the most helpful in my everyday life (Interview 1).
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She also talked about having access to some of the logistical parts of teaching. She said, “It
would’ve been nice if we were to have access to the email system…but you don’t know what
district you’re going to be in” (Interview 1). I asked her if there were any other aspects of her
preparation program that she believes were missing, now that she has been teaching for a few
years. She said,
The words stuff. Also just like exposure to different types of students. Because I feel
like a typical college kids was like an honor student and only were exposed to honors and
like AP classes. Whereas in my practicum I realized, oh no every student really cares
about learning and cares about math. And that would have been nice just to kind of have
that exposure earlier on (Interview 1).
Factors Influencing Choice of Preparation Program. I asked Cindy what factors
influenced her decision to enter the secondary mathematics preparation program at University B.
Her primary reason seemed to be because of her family, as she said,
Really just, I think my family like my dad and my mom went to University B and as a kid
I always went to University B football games and I just always pictured myself there.
Then my brother ended up going and I wasn’t the type of student or I guess person that
wanted to get away from family. I wanted to stay local (Interview 1).
I asked her specifically why she chose the teaching preparation program for secondary
mathematics offered at University B. She said, “My dad. From a very young age he inspired me
to be a math teacher. I thought it was cool. I used to want to grade his papers and stuff”
(Interview 1). After her response to this question, I moved into part two of the first interview,
during which I asked questions about Cindy’s the extent to which her preparation program
experiences may relate to situated learning theory.
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Interview 1 – Part 2: Preparation Program Experiences and Situated Learning Theory
Perceived Portion of Preparation Experiences in an Authentic Context. I asked
Cindy to tell me about the aspects of her preparation program experience that took place in an
authentic context. She seemed a little confused, so I clarified by explaining more about the
meaning of authentic context, asking her which parts of her preparation program provided
experiences similar to those she currently provides her own students. She didn’t recall many
experiences that she considered similar to those that she provides her students, but rather started
explaining what she thought would have been more authentic and useful. She said,
I would have found it more useful if they showed us maybe like Kagan strategies or
different ways to present material because especially it seems like there was this
transition in the last less than ten years, where a math teacher used to be like okay this is
the section were doing, we’re taking these notes, you’re going to do these problems in the
book…so I would have appreciated more, just opportunities to practice different
structures of activities and lessons and things like that. I remember they had us make like
posters. They had us make the unit outline (Interview 1).
At this point it seemed like she was describing more part of her preparation program that were
missing. I asked her what portion of her preparation experiences took place in an actual school
setting.
The practicum, I think I only had to go twice a week at the most. I did (a tutoring
program) through University B. If you were a college of education major then you could
apply to be a tutor and they would assign you schools and you would go to the schools
and pull students out of the class and help them with their homework , so that was a good
experience. Just that did expose me to like more students. But that wasn’t part of the
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education program. That was more of like a job. So having that experience was good
(Interview 1).
She then recalled more experiences in an authentic context within her program and I asked her to
elaborate.
Oh I did I did do observations. There was a class where, I don’t remember which class
that we had, I was in a kindergarten room. I was like this is not where I’m wanting to be.
Because at that point I knew it was going to be high school, I didn’t want (to teach) little
kids. So that would have been probably better to like place us where we would be. But
maybe they were just trying to show us more, maybe break us out of our box. But I
remember I had to observe (Interview 1).
I asked her to recall in what ways, if any, were her preparation experiences similar or not similar
to the experiences that she provides for her students. She made a connection between the
education courses in her preparation program and the methods she currently uses to teach
mathematics because they were activities within the classes rather than just lecture. She said,
I think the education courses are closer to what I’m doing here because they weren’t, so
I’m going to lecture, you’re going to take notes and be quiet the whole time and listen to
me. That was the math courses. But in education they definitely, there was definitely
lectures but there was others where it was a more interactive day, your group would like
make a poster or brainstorm. It wasn’t always just lecture. So I mean I think it compares
to my students because there are days where I do present new information and I have the
notes set up, and it is a little but more lecture based (Interview 1).
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Perceptions of Social Interaction in Preparation Program. Next I asked Cindy about
the role that social interaction with other prospective teachers played in her preparation program
and experiences. She described,
I think that we were all just like excited to be math teachers and we were all kind of in the
same boat of being naïve to it all. In hindsight out interactions were positive, and there
was never anyone like why are we doing this. Or we were all excited and ready to have
our own classrooms and do our own thing (Interview 1).
I continued asking about social interaction within her preparation program, specifically whether
the program provided opportunities for her to interact with peers. She recalled several group
projects and assignments in which she was asked to work collaboratively with her peers, and also
described opportunities where she met up with peers to collaborate, even when it wasn’t
required. She said,
Oh yeah, we had group projects and stuff. So a lot of group projects and that forces us to
like get together and work on things together, and what are you going to do for this
part…I mean, I definitely made friends and we would work on things together like meet
up and go to the library and maybe it wasn’t group work, but we both had the same paper
to write or the same questions to answer (Interview 1).
I followed up with a question about whether she thought those experiences had any impact on the
teacher that she is now in terms of social interaction with her peer teachers. She answered,
Yes, it’s harder when you become a teacher because there’s so many different levels of
teachers and experiences. So like when I was in college, none of us knew anything. We
were just figuring out together. Whereas when you become a teacher, you have that 20
year teacher who might be just tired of people and don’t really want to help you. Or
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you’’ have the novice teacher who is like oh yea let’s do this and just bounce ideas off
each other. So I mean, I think it’s just more kind of survival. Like you can kind of vibe
out and figure out who you’re going to work well with and just try and help each other
with that (Interview 1).
She went on to describe experience with her cooperating teacher during her final internship,
Like (my cooperating teacher) and I, we are always bouncing ideas back and forth and it
helps because she was my intern teacher. So we bonded pretty quick. Just always
collaborating, always trying to pick each other up like Oh I tried this, you should try it,
and just training. I don’t know what I would do if I didn’t have people that were willing
to work together (Interview 1).
Perceptions of the Constructivist Learning Approach in Preparation Program.
During the final part of the first interview, I asked Cindy if she could recall any experiences in
her preparation program in which she constructed her own learning of a topic or idea. She said,
Yeah. I remember I had one teacher that was vague. We had out project and it was, I
remember everyone had all these questions and she was just saying I do not want to limit
creativity and we were like okay but what do we do? Do I don’t remember what the
project was on. I think we had to…I remember it was geometry. We had to present like
quadrilaterals or something. So, it wasn’t like okay read about this chapter in the book
and present or anything. I think it was more coming up with a lesson (Interview 1).
Next I asked her how much she does or doesn’t think that the new information was linked to
prior information. She answered,
In math, they definitely expected you to know everything you’ve ever been taught.
Maybe one of my calc teachers would be like oh year I Remember that now its like this.
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But yea, math was mostly just okay, follow along. Education, I feel like it was more of a
connection to their own life, like oh this happened to me once, it might happen to you in
the future. Which again, I appreciate the scenarios, but it would have been nice to just
kind of learn more specific things. I don’t even know what I would have rather learned,
but not really sit there and listen to stories (Interview 1).
Perceptions of Opportunities for Reflection in Preparation Program. During the last
part of the first interview I asked Cindy to reflect upon experience within her preparation
program where I asked her to reflect on specific learning or experiences. She was able to recall
several instances where she was prompted to reflect. Specifically, she discussed the reflections
she did after an observation from a lesson she videotaped then watched.
They had us record ourselves doing and lesson and then reflect on it, which that was
helpful. It’s definitely nerve wracking at the time. You’ve never really taught before in
front of people, now you’re recording yourself. So that was kind of intense, and then we
had to go watch it with professors, so uncomfortable, but I got through it and it was…I
would call that a learning experience because they did give feedback that was useful. It
wasn’t like oh you should have spent longer on this like number two, it was teaching
styles and critiques (Interview 1).
I asked her if she felt that the reflection opportunities were helpful. In addition to thinking they
were helpful, she also expressed a desire to have had more opportunities for reflection. She said,
Yea, I did. Any maybe even doing more of that…So definitely just kind of advocating
for yourself and just trying to absorb as much as you can. I mean…this is what I knew I
always wanted to do and I wanted to be good at it so… (Interview 1).
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Videotaped Lesson 1: Arcs and Inscribed Angles (Geometry)
Overview of the Lesson. The topic of this lesson Arcs and Inscribed Angles. The
objective is, “Students will be able to determine the measure of arc and inscribed angles within
circles.” Cindy taught this lesson in her first period Geometry class which contains of a total of
25 students in 9th, 10th, 11th, and 12th grades.
This lesson addresses the following standard:
•

MAFS.912.G-C.1.2 Identify and describe relationships among inscribed angles, radii, and
chords. Include the relationship between central, inscribed, and circumscribed angles;
inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to
the tangent where the radius intersects the circle.

Table 12
MQI Ratings for Richness of the Mathematics in Lesson 1 (Cindy)
Lesson Title: Arc and Inscribed Angles (Geometry)
Category
Video Segment
Rating
Linking Between
S1
NP
Representations
S2
NP
S3
NP
S4
NP
Explanations
S1
NP
S2
L
S3
L
S4
M
Mathematical
S1
L
Sense Making
S2
L
S3
L
S4
M
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
S3
NP
S4
L
Patterns and
S1
NP
Generalizations
S2
NP
S3
NP
S4
NP

82

Table 12 (continued).
Mathematical Language

S1
S2
S3
S4

L
L
L
M

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 13
Total Scores for Richness of the Mathematics in Lesson 1 (Cindy)
Category
Total Points Earned
Linking Between Representations
0/12
Explanations
4/12
Mathematical Sense Making
5/12
Multiple Procedures or Solution Methods 1/12
Patterns and Generalizations
0/12
Mathematical Language
5/12
Total
15/72
Note. Higher scores are favorable in this domain

Decimal
0.00
0.33
0.42
0.08
0.00
0.42
0.21

Table 14
MQI Ratings for Errors and Imprecision in Lesson 1 (Cindy)
Category
Video Segment
Rating
Mathematical
Content Errors

Imprecision in
Language or Notation

Lack of Clarity in
Presentation of
Mathematical Content

S1
S2
S3
S4
S1
S2
S3
S4
S1
S2
S3
S4

NP
NP
NP
NP
L
L
L
L
NP
NP
NP
NP
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Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 15
Total Scores for Errors and Imprecision in Lesson 1 (Cindy)
Category
Total Points Earned
Mathematical Content Errors
0/12
Imprecision in Language or Notation
4/12
Lack of Clarity in Presentation
0/12
Or Mathematical Content
Total
4/36
Note. Lower scores are favorable in this domain

Decimal
0.00
0.33
0.00
0.11

Videotaped Lesson 2: Writing Quadratic Equations (Algebra 1B)
Overview of the Lesson. The topic of this lesson is writing quadratic equations by
identifying roots. The objective is, “Students will be able to write quadratic equations in
standard form by identifying roots from a graph.” Cindy taught this lesson in her second period
Algebra 1B class. This class consists of a total of 18 students, all in 10 th grade. The lesson
addresses the following standard:
•

MAFS.912.F-IF.3.8: Write a function defined by an expression in different but equivalent
forms to reveal and explain different properties of the function.

Table 16
MQI Ratings for Richness of the Mathematics in Lesson 2 (Cindy)
Category
Video Segment
Rating
Linking Between
S1
M
Representations
S2
L
Explanations
S1
M
S2
L
Mathematical
S1
M
Sense Making
S2
L
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
Patterns and
S1
NP
Generalizations
S2
NP
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Table 16 (continued)
Mathematical Language

S1
S2

M
L

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 17
Total Scores for Richness of the Mathematics Lesson 2 (Cindy)
Category
Total Points Earned
Linking Between Representations
3/6
Explanations
3/6
Mathematical Sense Making
3/6
Multiple Procedures or Solution Methods 0/6
Patterns and Generalizations
0/6
Mathematical Language
3/6
Total
12/36
Note. Higher scores are favorable in this domain
Table 18
MQI Ratings for Errors and Imprecision in Lesson 2 (Cindy)
Category
Video Segment
Rating
Mathematical
S1
NP
Content Errors
S2
NP
Imprecision in
S1
NP
Language or Notation
S2
NP
Lack of Clarity in
S1
NP
Presentation of
S2
NP
Mathematical Content

Decimal
0.50
0.50
0.50
0.00
0.00
0.50
0.33

Notes

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 19
Total Scores for Errors and Imprecision in Lesson 2 (Cindy)
Category
Total Points Earned
Mathematical Content Errors
0/6
Imprecision in Language or Notation
0/6
Lack of Clarity in Presentation
0/6
Or Mathematical Content
Total
0/18
Note. Lower scores are favorable in this domain

Decimal
0.00
0.00
0.00
0.00

Interview 2: Perceptions of Preparation Pathway’s Effect on MQI Scores
I started with some general feedback about her scores. I told her that her scores on the
first lesson were strong in explanations and asked her how she learned these skills of explaining.
She replied,
I don’t’ remember how I was taught it. I just remember my internship because my
internship was geometry. So I really absorbed a lot then and took (my cooperating
teacher’s) lead. This was the first year I didn’t use her packets. So I made my own little
notebook and did that, but definitely with the whole highlight and just understanding the
concept, I would say its more from my internship just how to explain things. But also
just understanding math in general, I guess, and trying to think of how to tell kids in the
most basic way how to do things (Interview 2).
Next I asked her how she decided to use those same explanatory processes in her own classroom.
She said,
Because I thought that they reached out to other types of learners. For me, I personally
wouldn’t need to highlight, but for maybe visual people or just trying to make
connections, I just stuck with it and it makes it kind of fun. You’re not just writing with
the same pen the whole time (Interview 2).
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Later in the interview she talked more about using highlighters and referenced learning how to
do that in her internship. She added,
So, I pretty much always do it whenever I can. So, basically whatever theory I’m
teaching that day or concept, property, whatever, try to color coordinate as best as
possible. So with the arcs, I would highlight the angle and maybe even the sides of the
angle to try to show that its opening up to this specific are and highlight that arc. So just
trying to connect that all of those have a relationship and something’s going on there,
because there’s a lot to look at, especially with circles. It’s not just an angle
anymore…so definitely learned that from (my cooperating teacher). I don’t really
remember highlighting in high school or even in college (Interview 2).
She went on to recall an experience from her preparation program related to explanations.
My geometry class in college was insane…I had to figure out my own thing for that. So,
the highlighting…I don’t know…I just try to make…I don’t want to make it too
complicated. Sometimes we get up to three, four colors, but I try to stick to one or two
colors and ust whatever the property is saying. If it’s opposite angles are equal to 180,
I’ll highlight the opposite angles the same color and be like, these are the ones that go
together (Interview 2).
The next area that I brought up within the sub category for the Richness of the Mathematics scale
is called Multiple Procedures or Solution Methods. I reminded Cindy about how she showed the
students two different ways to find a missing angle and asked her how she decided which
methods she would show her students. She replied,
That’s a hard one because the math nerd in me wants to show them every little trick and
the teacher in me is like don’t confuse them. So, I try to be as straightforward with them
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as possible. I’m like okay for you guys are little mathematicians out there. You could so
this, but if this is going to confuse you, then ignore me right now. Just stick to what you
know (Interview 2).
To find out more about her explanations and multiple solution methods. I asked her if she was
able to make any connections between the way she did those things in these lessons and the way
that she learned to teach or the way that she learned math. She said,
I would definitely say that it’s just from teachers that I’ve had throughout my whole life,
even back to elementary school. I would pay a lot of attention to my gifted math teacher.
She was always so excited and had these cute little songs and it would just get me really
into it. So maybe I think of her. In college I had this adorable little Asian man
progressor and he would get so excited. He’d be like, tell me, tell me, tell me. He would
just want us to interact with him (Interview 2).
I asked her to clarify if she was referring to one of the professors from her preparation program.
She said, “Yeah. This was elementary number theory, the most mundane, ridiculous math class,
but he was so adorable that I was excited to go. Definitely didn’t learn how to teach math in
college” (Interview 2). The next area that I brought up within the sub category for the Richness
of the Mathematics scale is called Mathematical Language. I told her that she scored on the
higher end of the MQI in this area because she used a lot of mathematical language as she was
teaching both lessons. I reminded her of some of the terms she used and asked her if she had any
particular strategies that she used related to mathematical language in terms of her use or her
students use. She said,
I really just try and use the mathematical terms as much as possible instead of saying this
thing over here, like actually call it what it is. And hopefully that would translate into
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their lingo. Also just being pretty straight forward with them. Every chapter usually we
have basically a vocab lesson where you’re teaching them the new parts of different
shapes and I’m like you’ve got to learn these words to know what we’re talking about.
This is going to be our language…each year I try to think of new ideas, like how can I
make them be more accountable for the words…I remember my first year of teaching,
Mr. Scott evaluated me and he said I really love how you call everything what it is. You
didn’t just say this line. You called it a secant. Or if it was a tangent, you called it a
tangent. That kind of stuck with me (Interview 2).
I asked her if there were any connections she could make between her preparation program and
the mathematical language strategies that she used in these two lessons. She described a
particular education course and a group project she did. She answered,
So we each had our own little part of the unit to present to the class. Then one of my
partners said something like this triangle-ish picture and we got so many points taken off
because he said ish instead of the specific term. So that definitely had an impact on me.
But also it was a good point. You can’t just say…slang words or colloquialism or
whatever. Just call it what it is and teach them what it is (Interview 2).
We moved on to Errors and Imprecision next. I asked her about a part of the video where she
wrote one half right next to a number without using a parenthesis or symbol of any kind and
asked her to explain her rationale for writing it that way. She explained,
Oh yeah. I always tell them fractions are division. That’s a thing I say a lot. I do
something uses parenthesis. I don’t know why I didn’t there. I don’t know if kids just
don’t…I mean, obviously they don’t have the same experience I had in school but
sometimes I’ll use parenthesis and they’re like Why are you putting those there? I’m like
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just to group it, its multiplication. But I probably should have put them because then they
might think it’s a mixed number (Interview 2).
Next I transitioned the interview questions to focus on the second video about quadratic graphs
and equations. I told her that the scores in the Explanations sub category were high on the MQI
scale and were similar to those in the first lesson. When I first asked her about the lesson plan
she said, “I totally stole that from Teachers Pay Teachers” (Interview 2). Then I asked her more
specifically if there were any connections between the way she taught this concept and the way
she learned it. She discussed the way she learned it in high school
Yeah probably connected to how I learned it in high school, because college doesn’t
really teach…It just dives deeper into math. So I feel like a lot of the math that I learned
in college really can’t apply to my teaching. I mean, sure, I have a deeper conceptual
understanding for everything theoretically, I guess. I guess in high school I was told that
its just the opposite…so I remember before I taught this lesson I actually watched a video
on why it’s the opposite because I just always accepted the fact that it is (Interview 2).
To clarify what she said, I asked if it was correct to say that she doesn’t recall ever understanding
the why behind writing quadratic equations based on a graph and she said, “Yeah. Because I
knew I wanted to be a math teacher so I was like okay learn all the tricks, all the things. So that
was a trick that I was taught. It wasn’t really like oh its…” (Interview 2). For the final part of
the second interview I asked Cindy if she had anything else to add about her teaching methods
from her two videotaped lessons in terms of any perceptions about a possible connection to her
preparation program. She said,
The main thing I feel like I learned in college was to always be aware of diversity and
that everyone is different. I felt like every education class was like, is it okay to be

90

different? Yes. Accept everyone. So even though I probably didn’t teach different
methods of doing it, because a lot of times it is pretty straight forward…I feel like
whenever I go around to each kids I’m definitely just aware that they might not get it as
fast or they need you to say it again. Especially if they were listening during the
lesson…just being aware that everyone’s brain is different, and they don’t all work the
same. So I definitely took that from college, just being equitable and just making sure
that you get it across to everyone (Interview 2).
I asked her if she was referring to learning about different learning styles such as visual,
auditory, etc and she replied,
Yea for sure. That’s definitely why I’ve stuck with the highlighting because like I said
for me highlighting doesn’t really do anything…but I’ve stuck with it for those kids that
maybe they see the connection like oh all the green things are related and all the pink
things add up to 90…definitely just trying to keep in mind that everyone learns
differently. I love when we do volume and surface area because then I pass around all
the prisms and its very tactile (Interview 2).
Since she mentioned using tactile learning methods in her classroom I asked her if she
remembers doing anything similar in her preparation experiences. She answered,
We had to do teaching math in middle school and teaching math in high school. I’m
pretty sure they were two different courses. And those were pretty intense, trying to learn
the different methods of teaching. And then there was this other class I took and we
learned about all the different education philosophers and what they studies and what
they got out of it. So that was interesting like Vygotsky and all that (Interview 2).
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I asked her if any of that learning has any impact on what she does in her classroom. She said,
I mean, I’m definitely not like Oh Vygotsky’s method, let’s do that today. But just
definitely having your eyes opened up to the different ways of thinking, different
philosophies on how to learn. That was for sure interesting. I Remember we did a debate
and one half of the room was one philosopher and the other half was the other and we
would debate on which one was better…If I could go back I would totally read every
textbook and try to take in as much as possible (Interview 2).
After her last comment I agreed but said it is hard because you really don’t know what teaching
is like until you are in a classroom. She said,
I remember my practicum was really eye opening just because that was my first time in a
lower level class because throughout college they had you complete hours. So I dd a few
hours in a kindergarten class or a middle school class and I’m like this is pointless, I’m
definitely never going to teach these kids. But in my practicum I was in a liberal arts
class and I had to do x amount of hours. It was a lot more. It was almost half of an
internship. And I was like oh wow this is real life, okay. Because in high school it was
all honors and AP for me, so I never really got to see the other half of the world. So that
was pretty major (Interview 2).
To clarify, I asked if she thought those practicum experienced helped with her expectations about
what she might encounter when she started teaching on her own. She answered, “Oh definitely.
I definitely saw students that didn’t care to learn, that just didn’t care about math. It was very
eye opening for sure” (Interview 2).
Summary of Case 2. Cindy is a traditionally certified teacher who attended a traditional
four-year preparation and earned a degree in Mathematics Education. She is in her fourth year of
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teaching and teaching has been her only career. She recalls her internships and practicums as
being the most useful part of her preparation program, and also identified the social interaction
experiences as helpful throughout her preparation. When asked about missing components of
her preparation program, she identified the want for exposure to different types of learners. She
also identified some logistical aspects of the job, such as learning how to use word processing
systems or district email. Her perception of the most authentic context in which she participated
was her college of education classes, and she stated that she thinks they are most like the way she
currently teaches her own mathematics classes. On the two videotaped lessons she taught, she
scored highest in the following areas of the MQI; Explanations, Mathematical Sense Making,
Mathematical Language, which are all subdomains of the Richness of the Mathematics domain.
When asked to describe the rationale for some of her teaching decisions in the two videotaped
lessons, she recalled making those decisions based on learning she gained from her internship.
She also identified several specific instances of learning from some of her preparation program
coursework. She also credited her program with helping her become aware of the need to
address diverse learning styles to accommodate all students’ ways of learning.
Case 3: Jessica
Jessica is in her 4th full year of teaching. She started teaching in February of 2016 at
another high school in the district. During the 2019-2020 school year she taught Algebra 1 and
Geometry at Sunshine High School. She earned a bachelor’s degree in mathematics with a
minor in computer science and a masters degree in Business administration with an emphasis on
information systems. She earned both of these degrees at a traditional four-year university. She
earned her teaching certification by completing the district’s Alternative Certification program at
the beginning of her teaching career. Before becoming a teacher, Jessica was a software engineer
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for 15 years. She managed a software development group with Verizon. When I asked her why
she decided to make a career change and become a teacher she answered:
I had become more of a manager director and I was more doing budgeting and layoffs. I
was like this is horrible. I had to lay off like 60 people the week of Thanksgiving and I
was like I can’t do this. I really can’t. I’m going to lay off like 59 people and I’m out the
door. Then I took a break and said I was just going to have the holidays with my family
and then I said okay, what did you want to do when you were little? You wanted to be a
teacher. Let’s see what that does. And when you call up (the county) and say hey how
do you be a teacher, they get you in the classroom really fast. So, I was a teacher like by
February, which was crazy. I started ACP in the fall (Interview 1).
Description of Preparation Program. In the fall of her first full year of teaching, Jessica
enrolled in the district’s Alternative Certification Program (ACP). “The (ACP) philosophy is
based on a deep commitment to student achievement by providing high-quality professional
development for teachers through a quality competency-based program. The goal of ACP is to
train non-education majors in pedagogy so they can make a positive impact on student
achievement and provide quality educational opportunities for children. To qualify for ACP,
teachers must hold a bachelor’s degree and meet the state requirements that allow them to apply
for a professional teaching certificate upon completion of the program. The ACP Program is
comprised of three parts:

1. Demonstration of the Pre-professional Benchmark Level of the Florida Educator
Accomplished Practices (FEAPs).
2. Teaching experience under the supervision of a trained ACP support team.
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3. Professional development components designed to provide participants with quality
training opportunities while demonstrating mastery of the FEAPs.

Teachers enrolled in the ACP program have three years to complete the requirements which
include submission of a portfolio containing 11 artifacts demonstrating knowledge of the
FEAPS. These artifacts must be accompanied by written verification from the ACP support
team of successful comprehensive competency demonstration. In addition, the portfolio must
include written verification of successful completion of teaching experience to include preplanning, post-planning and a minimum of 180 days of teaching under the supervision of the
ACP support team as evidenced by the principal’s signature. Verification of successful
completion of required professional development components by course instructors are also
required for teachers to successfully complete the program. ACP instructor approval of
electronic portfolio activities demonstrating mastery of the FEAPs is also required. Finally, ACP
teachers must submit of a passing score on the appropriate Subject Area Exam (SAE), General
Knowledge Test (GKT) and Professional Educator Test (PET) to the ACP office. All of these
requirements must be completed by the end of the ACP teachers third year of teaching, upon
which they qualify to earn a permanent teaching certificate for the state of Florida. Below is a
chart showing the eight courses teachers in the ACP program must complete. The courses are
not subject specific and are offered after school, on the weekends, and in the summer. The total
amount of hours combined for the courses is 189. The table below shows the courses required in
the county’s Alternative Certification Program.
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Table 20
County Alternative Certification Program Coursework
Content Courses
Pedagogy Courses
Thinking Maps
Teacher Induction
Transition into Teaching
Effective Teaching Strategies
Effective Classroom
Management
Integrating Technology into
Education
Reading to Learn
Educating Students with
Disabilities

Field Experience

Interview 1 – Part 1: Preparation Program Perceptions
The first interview was separated into two parts. During the first part I asked participants general
questions about their preparation pathway experiences.
Overall Perceptions. I asked Jessica to give me a rough timeline of her preparation
program including her overall perceptions. She discussed completing the program quickly based
on her personal life circumstances and had some positive perceptions of her experiences. She
said,
So I did (the program) in about a year and a half. I started in September and then I was
done by…it’s a two-year program but I ended up doing it in a year and a half. And I had
kind of expedited because I got pregnant. So in the midst of me starting out as a teacher I
surprise got pregnant. That kind of made my scheduling off a bit. But I took the majority
of my classes at the ISC and they were in the evenings after school. I had a lot of good
instructors. My instruction that did the classroom management class was especially
good. I remember him quite a bit. I think the technology class felt a bit weak, but I come
from a technology background so…(Interview 1).
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Perceived Strengths of Preparation Program. I asked Jessica if there were any parts
of the ACP program that she perceives as particularly helpful to her as a teacher. She said,
The classroom management class was actually quite good because I didn’t know anything
about how to manage 30 teenagers. It helped me realize that you couldn’t just expect
them to be grown up and to act reasonable. You had to put limits and controls around
them, and how to do that from day one and not give them a lot of slack really. That was
very useful to me. All in all it was a good program. It definitely helped me because I had
no education background other than I had been a student many times (Interview 1),
Perceived Weaknesses of Preparation Program. Next I asked her to reflect on her
first couple years of teaching and identify any potential missing aspects from the ACP program
that she thinks would have helped her as a teacher. She said,
Some of the classes felt a little bit repetitive…It would have been nice to have something
that was more discipline-tailored, so like more that was specific to a math teacher. There
was a reading strategies class that I had to take, but there was no math strategies class
(Interview 1).
Perceived Missing Areas of Preparation Program. When I asked Jessica if there were
any parts of her preparation program that she perceived as missing, she reiterated the need for
more math-specific coursework, as she mentioned above.
It would have been nice if there was a way to have some sort of like elective component
to ACP that said okay if you’re teaching English or social sciences, take this class. If
you’re teaching math or science, take this class. Because there’s different strategies on
how to present math and formulas and processes that I’ve picked up along the way, but it
would be been nice to have that actually in the class (Interview 1).
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Factors Influencing Choice of Preparation Program. I asked Jessica about the factors
that influenced her decision to join the ACP program once she began teaching. She named
several factors:
So it was cheap. I mean I don’t think I paid very much for it at all. It was convenient and
that it was at the ISC (Instructional Services Center) and so all the classes were tailored to
fit around a teacher’s schedule. And it was quick. I did get it done fairly quickly. So,
kind of checked all the boxes (Interview 1).
Interview 1 – Part 2: Preparation Program Experiences and Situated Learning Theory
Perceived Portion of Preparation Experiences in an Authentic Context. I asked
Jessica about the extent to which her preparation program experiences did or did not take place
in an authentic context. She said,
My ACP classes were in a classroom environment, but it was all professionals working
together, going over material and learning it. There wasn’t really any hands-on
component to being in a classroom. We were in a classroom, they gave us lots of
examples. We did a lot of role-playing (Interview 1).
She went on to discuss some experiences she had during her first year of teaching while in the
preparation program.
I had a TTD (teacher talent developer) at my school. I shadowed a couple of her classes
and she shadowed my class a few times in the beginning and that really helped. So
having more of an observation and shadowing program I think would be useful
(Interview 1).
I asked her to describe the ways in which her preparation experiences were similar or not similar
to those she provides for her students currently. She remembered learning getting the
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information in her preparation program all at the beginning and then going through it in more
detail in small chunks. She said she does not do that with her students because it would
overwhelm them. She described what she thinks is more successful with her students, which is
teaching them a concept and then giving them some time to practice. She described,
I really hesitate on giving students packets. I kind of feel like it shuts them down a bit. A
lot of it depended on us doing reading outside of class and coming to the course prepared
to discuss it. I have a lot of trouble doing that with high school kids. So I try to give
them a little bit of homework. I strongly feel that whole memory curve and they need to
practice just a little bit. But I can’t really expect them to process things overnight and
come back ready (Interview 1).
Next I asked Jessica about her instructors in the ACP program and whether they created
experiences similar to those she might encounter in her own classroom. She said,
There was one where we had to act like goofball kids. Like how are you going to react in
this situation? The teacher tells you to do this, how are you going to react? What are you
going to do, what are some expected things, and then how would you deal with them?
(Interview 1).
After she described those experiences in her preparation coursework I asked her if she perceived
those experiences to be helpful or not. She answered, “They were because within our groups we
were able to see what some of the other teachers have come up against and then help them sort of
debug how you could deal with that in the future” (Interview 1).
Perceptions of Social Interaction in Preparation Program. Her thoughts about her
preparation experiences in an authentic context led well into the next question about social
interaction, since she had already described several instances related to social interaction. I
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asked Jessica about the role of social interaction in her preparation program and experiences.
She described social interaction as one of the most memorable parts of the program because of
the ability to connect with others experiencing the same types of situations. She said,
I think that was actually some of the highlight of it, was interacting with others. Teachers
that were in my same situation and maybe having my same struggles. And not just
commiserating but helping each other and using the instructors also to figure out how we
can do things better or solve problems (Interview 1).
She went on to discuss social interactions in terms of group assignments. She said,
We would do jigsaws to make it through an article and read all the material, and that sort
of thing. We did a lot of gallery walks and things like that…I think every single class we
were in groups and we were interacting with each other. We were doing group work and
jigsaws and all sorts of…the different group interactive roles. We were definitely
working with each other all the time (Interview 1).
Perceptions of the Constructivist Learning Approach in Preparation Program. In
the final part of the interview I asked Jessica to describe any experiences within her preparation
program in which she constructed her own learning of a topic or idea. She recalled,
We did some lesson planning and I had different rubrics that we learned to use for lesson
planning, like the one that has the map and all the grids, and then other ones that were for
differentiating and fitting in ESL supports and things like that (Interview 1).
I rephrased the question and asked her if there were any experiences, she could remember in
which she was coming up with her own ideas, rather than following specific directions. She
said,
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Yeah, we definitely did a lot of brainstorming on things. Or like those gallery walk things
where we would post things around the room and everybody would go piece by piece and
write their own ideas. Then we would all share what our ideas were. That was definitely
a big part of it in pretty much all the classes. I can’t think of any of them where it was all
just spoonfed…it was interactive, it was pretty good (Interview 1).
Next I asked Jessica to what extent, if any, her preparation program experiences linked to prior
information she gained. She mentioned that none of her peers in the program had teaching
experience, but they relied on the experiences they had each day with their own students as well
as those they can remember from being students themselves. She said,
We did a lot of discussion around issues we would be having or problems we needed to
have addressed. But I remember the instructors made it very well we can modify this and
talk about your problem right now, today if we need to, as opposed to just like going
through the text. None of us really had any past education experiences to pull from, other
than when we were in class and when we were students ourselves (Interview 1).
Lastly, I asked Jessica if she remembered any experiences in her preparation program in which
she was asked to reflect. She recalled an experience using a journal to reflect.
I had to keep a journal for one of them. There was one where I had to keep a journal of
questioning. We were talking about questioning strategies. That’s one of my weakest
things is questioning in class. Other than, how’d you get to your answer. Especially in
math, its hard to get to that level where you’re asking them good questions. Do we had to
keep a journal of what questioning strategies we used, how we could’ve done better, that
sort of thing. That was a good reflection I did (Interview 1).
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I asked her if any of those experiences with reflection in her preparation program translated to
her current teaching practice. She said, “Especially around questioning…I’m constantly thinking
about how I could have done better with asking questions and…or getting the students to ask me
questions. That’s my biggest struggle honestly” (Interview 1).
Perceptions of Opportunities for Reflection in Preparation Program. Finally, I asked
Jessica about her perception of the opportunities provided in her preparation program for
reflection. She recalled a specific aspect of one of her classes in which she had to keep a journal.
She said,
I had to keep a journal for one of them. There was one where I had to keep a journal of
questioning. We were talking about questioning strategies…so we had to keep a journal
of what questioning strategies we used, ho we could’ve done better, that sort of thing.
That was a good reflection I did (Interview 1).
Videotaped Lesson 1: Intersecting Chords, Secants, and Tangents (Geometry)
Overview of the Lesson. The topic of this lesson is intersecting chords, secants, and
tangents. The objective is, “Students will be able to identify congruent chords and arcs and solve
equations to find their values.” Jessica taught this lesson in her 4th period Geometry class. This
class consists of a total of 28 students in 9th, 10th, 11th, and 12th grades.
This lesson addresses the following standard:
•

MAFS.912.G-C.1.2 Identify and describe relationships among inscribed angles, radii, and
chords. Include the relationship between central, inscribed, and circumscribed angles;
inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to
the tangent where the radius intersects the circle.
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Table 21
MQI Ratings for Richness of the Mathematics in Lesson 1 (Jessica)
Lesson Title: Intersecting Chords, Secants, and Tangents (Geometry)
Category
Video Segment
Rating
Linking Between
S1
NP
Representations
S2
NP
S3
NP
S4
NP
Explanations
S1
L
S2
M
S3
M
S4
L
Mathematical
S1
L
Sense Making
S2
M
S3
M
S4
L
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
S3
L
S4
NP
Patterns and
S1
NP
Generalizations
S2
NP
S3
NP
S4
NP
Mathematical Language
S1
H
S2
M
S3
M
S4
L
Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 22
Total Scores for Richness of the Mathematics in Lesson 1 (Jessica)
Category
Total Points Earned
Linking Between Representations
0/12
Explanations
6/12
Mathematical Sense Making
6/12
Multiple Procedures or Solution Methods 1/12
Patterns and Generalizations
0/12
Mathematical Language
8/12
Total
21/72
Note. Higher scores are favorable in this domain

Decimal
0.00
0.50
0.50
0.08
0.00
0.67
0.29

Table 23
MQI Ratings for Errors and Imprecision in Lesson 1 (Jessica)
Category
Video Segment
Rating
Mathematical
S1
L
Content Errors
S2
NP
S3
NP
S4
NP
Imprecision in
S1
L
Language or Notation
S2
L
S3
L
S3
L
Lack of Clarity in
S1
NP
Presentation of
S2
NP
Mathematical Content
S3
NP
S4
NP
Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 24
Total Scores for Errors and Imprecision in Lesson 2 (Jessica)
Category
Total Points Earned
Mathematical Content Errors
1/12
Imprecision in Language or Notation
4/12
Lack of Clarity in Presentation
0/12
Or Mathematical Content
Total
5/12
Note. Lower scores are favorable in this domain

Decimal
0.08
0.33
0.00
0.41
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Videotaped Lesson 2: Writing and Graphing Equations of Circles (Geometry)
Overview of the Lesson. The topic of this lesson is writing and graphing equations of
circles. The objective is, “Students will be able to write the equation of a circle given a graph
and graph a circle given its equation.” This lesson addresses the following standard:
•

MAFS.912.G.6.6 Given the center and the radius, find the equation of a circle in the
coordinate plane or given the equation of a circle in center-radius form, state the center
and the radius of the circle.

This lesson was recorded using Zoom during the last nine weeks of school when students and
teachers participated in e-learning from home due to COVID-19. Jessica held live zoom lessons
each week and recorded and posted them for students to watch later if they were unable to attend
the live zoom. This lesson was recorded for her Geometry students to watch before completing
the assignments that were associated with the video.
Table 25
MQI Ratings for Richness of the Mathematics in Lesson 2 (Jessica)
Writing and Graphing Equations of Circles (Geometry)
Category
Video Segment
Rating
Linking Between
S1
NP
Representations
S2
L
Explanations
S1
M
S2
M
Mathematical
S1
M
Sense Making
S2
M
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
Patterns and
Generalizations
Mathematical Language

S1
S2
S1
S2

NP
NP
M
M
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Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 26
Total Scores for Richness of the Mathematics in Lesson 2 (Jessica)
Category
Total Points Earned
Linking Between Representations
1/6
Explanations
4/6
Mathematical Sense Making
4/6
Multiple Procedures or Solution Methods 0/6
Patterns and Generalizations
0/6
Mathematical Language
4/6
Total
13/36
Note. Higher scores are favorable in this domain

Table 27
MQI Ratings for Errors and Imprecision in Lesson 2 (Jessica)
Category
Video Segment
Rating
Mathematical
S1
NP
Content Errors
S2
NP
Imprecision in
S1
L
Language or Notation
S2
L
Lack of Clarity in
S1
NP
Presentation of
S2
NP
Mathematical Content

Decimal
0.17
0.67
0.67
0.00
0.00
0.67
0.36

]

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 28
Total Score for Errors and Imprecision in Lesson 2 (Jessica)
Category
Total Points Earned
Mathematical Content Errors
0/6
Imprecision in Language or Notation
2/6
Lack of Clarity in Presentation
0/6
Or Mathematical Content
Total
2/18
Note. Lower scores are favorable in this domain

Decimal
0.00
0.33
0.00
0.11

Interview 2: Perceptions of Preparation Pathway’s Effect on MQI Scores
I started with some general feedback about Jessica’s scores. I told her that her scores in
the explanations subcategory in the Richness of the Mathematics Domain were a mix of low and
mid. I reminded her of some of the explanations that she gave during the first lesson and asked
her if she had a rationale for those explanations. She replied,
That was sort of tying back to lessons we had previously done, to try to make breaking
down…and some of those circle diagrams, they just don’t even know where to start…so
you have to kind of make them remember what they already know (Interview 2).
Next I asked if she made any connections to other mathematics in the first lesson. She replied,
Yeah, we hit that a lot in the circles unit where I tried to make them go back to what we
knew from studying angles back in September and October where we did linear pairs and
vertical angles and saying look guys, you’ve got a circle, but you actually already know
how to do a lot of this, right? Break the diagram down, look at what you know
(Interview 2).
I asked her next if the way she taught the first circles lesson to her class was consistent with the
way she learned the concept. She said,
No, I have no memory. I took geometry, this level of geometry…I remember my
geometry teachers, but it was seventh grade. So I don’t remember…I can picture the
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classroom but I can’t recall how it was taught to me. I remember doing a lot more proofs
than we do now. I remember that seventh grade geometry, we did prove something…I
don’t think this is how I learned it. I think I learned it more, here are facts, here are
relationships, write a proof (Interview 2).
Then I asked her about the multiple procedures or solution methods sub category within the
Richness of the Mathematics domain of the MQI. I reminded her of one instance where she
showed students two methods to solve for a missing arc length by either subtracting from 360
degrees or using the equation she previously showed them. I asked her to talk more about the
reasoning behind her decision to show multiple solution methods. She explained,
Some of them don’t see the semicircles and some of them just immediately see the
semicircles so that’s kind of…You can always go back to 360. But if you see the
semicircle, use it. The other thing I often do is because they hate fractions, a lot of the
multiplying by two, versus dividing by two when you set up your equations I usually try
to show them both ways that way. (Interview 2).
This description helped me understand her rationale behind showing the students multiple ways
to set up or solve a problem, and showed that she used the knowledge of her students to guide
her instructional decisions. Next I asked Jessica if there were any connections she could make
between her preparation program and the way she explained the concepts in the lessons. She
was able to make a connection between what she learned in her program about different types of
learners, and the importance of awareness of how students learn. She said,
I’m always trying to be aware that people are coming at you from different levels and
with different ways of learning. And so in ACP, there was a lot of discussion about
people who are visual learners versus auditory learners versus oral learners. So I try to
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respect that and how they might be processing the information I’m giving. Many
students just blindly transcribe what you write and then they need time to go back and
look at it and process it. So I do try and incorporate that time into the lesson (Interview
2).
I asked her to explain more about her rationale behind the highlighting strategy that she used
during both lessons. She said,
That’s actually…because that’s not something I really ever did until I was a teacher, was
that sort of highlighting of things and color coding. That’s not something I personally
need to do so it is something I’ve kind of learned to do for the kids (Interview 2).
The next area that I brought up within the sub category for the Richness of the Mathematics scale
is called Mathematical Language. I told her that she scored on the higher end of the MQI in this
area because she used a lot of mathematical language as she was teaching both lessons. I
reminded her of some of the terms she used and asked her if she had any particular strategies that
she uses related to mathematical language in terms of her use or her students use. She said,
I do try not to dumb it down…I do a lot of Kagan activities in class. I know I didn’t that
day, but I do Kagan activities where I make them do sage and scribe and that sort of thing
where they have to speak to each other and the other one writes it and then switch roles.
Do a lot of vocab in their notebooks where they have to write down sentences, like write
your answer using proper vocab, that sort of thing (Interview 2).
I asked Jessica to elaborate upon how she learned those strategies that she uses to explain
concepts to her class. She said,
So I did a Kagan training. (The school) was an achievement school when I was there and
I took the Kagan five day cooperative learning training. (My department head) was all
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about Kagan. So from day one, she was helping me kind of try to find ways to get my
classroom engaging and then she’s the one who sent me to Kagan, which is great. So
yeah, we do a lot of sage and scribe a lot…because getting them to talk it, to actually use
the words, not just hear me using them (Interview 2).
I asked her if there were any connections between the strategies she described and what she
learned in her preparation program. Again, she referenced the Kagan models and made a
connection between them and one of her preparation classes. She said,
Well the actual activities are Kagan models but I did do a reading to learn class with ACP
and I remember in the reading to learn class it talked about how students process new
vocab and how they have to use it in order to maintain it. So, I do remember that being a
focus in that class (Interview 2).
Next I asked her a question based on the Errors and Imprecision domain of the MQI. I pointed
out some of the small imprecisions in her lessons and asked her if she was aware of them as she
was teaching. She said,
Absolutely. Big arc minus little arc divided by two instead of one half of the major arc
minus the minor arc..yes…I mean, that kind of stuff its kind of coming up with catchy
little things that they might remember. So big arc minus little arc divided by two, yeah
that’s definitely imprecise, but if they remember it in the midst of all of those formulas in
circles… (Interview 2).
Next I focused my questions on the second lesson, which Jessica delivered via zoom about
writing the equations of and graphing circles. Specifically, I asked her about the first
subcategory of the Richness of the Mathematics domain, linking between representations. I
asked Jessica to describe why she used the representations she did to connect the equations to the
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graphs. She described another lesson she previously taught and made a connection from that
lesson about lines to this lesson about circles. She emphasized that she broke it down into steps
the way she saw that done on a computer program she used in the past. She said,
At the beginning of it I tied it to a line. I started by saying hey here’s the equation of a
line and what information do we get from this question and how would we graph it. Well
guess what? We can also do this with circles too. So, I tried to start off with something
that they knew and that is something that we had practiced weekly…I had been using the
(computer program), and they broke it down into such easy steps where they had four
skills on this…So I was trying to make it so that it would be easy enough for them to
walk through those skills and just master this and do well with it (Interview 2).
For the final part of the second interview I asked Jessica if she had anything else to add about her
teaching methods from her two videotaped lessons in terms of any perceptions about a possible
connection to her preparation program. She said,
I mean, it was like a few years ago now…so I think it’s more just the broad strokes of
recognizing the different types of learners and using the vocab, having high expectations,
now lowering your bar and giving them the opportunity to sort of rise up to it (Interview
2. KC).
Summary of Case 3. Jessica is an alternatively certified teacher who earned her
certification through the district’s ACP (alternative certification program). She is in her fourth
year of teaching and teaching is her second career. Prior to teaching she was a software
engineer. She recalls the classroom management course as the most useful part of her
preparation program, and also identified the social interaction experiences as helpful throughout
her preparation. When asked about missing components of her preparation program, she
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identified the want for more mathematics-specific experiences within the coursework. On the
two videotaped lessons she taught, she scored highest in the following areas of the MQI;
Explanations, Mathematical Sense Making, Mathematical Language, which are all subdomains
of the Richness of the Mathematics domain. When asked to describe the rationale for some of
her teaching decisions in the two videotaped lessons, she recalled several specific instances of
learning from some of her preparation program coursework, such as the need to teach in a variety
of ways to accommodate for student’s different styles of learning. She also made references to
colleagues from whom she learned, as well as references to her own learning experiences as a
student.
Case 4: Stephanie
Stephanie is in her 4th year of teaching. During the 2019-2020 school year she taught
Geometry and Math for College Readiness. She earned a bachelors degree in sociology with a
minor in nursing at a traditional four-year University. She earned her teaching certification by
completing and alternative certification program offered by the district, called the PATH
program, at the beginning of her teaching career. Before becoming a teacher, Stephanie worked
in corporate American and in a school in a secretarial position.
Description of Preparation Program. The Program to Attract and Train High (PATH)
quality exceptional teachers for students with disabilities provides non-education majors with a
bachelors degree an opportunity to become teachers. Before they can start teaching, applicants
must take five pre-service courses that are each approximately 20 hours, pass the subject area
exam, exceptional student education certification test, and all subsections of the General
Knowledge Mathematics test. They are also required to shadow in a school and screen before a
district committee. Upon completion of the program, participants would be hired in a high needs
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school and begin teaching. Project PATH was a grant funded program that no longer exists in
the district. As part of the grant, participants received a scholarship in the amount of $2,250 to
cover the cost of the ACP program. Another inventive of $680 was given to participants to
reimburse them for passing each state certification exam upon them reporting a passing score.
The chart below shows the pre-service courses required in the PATH program.
Table 29
Path Program Coursework
Content Courses
Pedagogy Courses
Basic Teaching

Field Experience
Shadowing Teachers at a School
Site

Pedagogy
Classroom Management
Resume Skills
Disability Awareness

Once participants complete the PATH program requirements and they are hired at an
approved school site, they are enrolled in the Alternative Certification Program (ACP) where
they continue to take courses while teaching.
The ACP Program is comprised of three parts:

1. Demonstration of the Pre-professional Benchmark Level of the Florida Educator
Accomplished Practices (FEAPs).
2. Teaching experience under the supervision of a trained ACP support team.
3. Professional development components designed to provide participants with quality
training opportunities while demonstrating mastery of the FEAPs.

Teachers enrolled in the ACP program who first went through the PATH program have
one year to complete the requirements which include submission of a portfolio containing 11
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artifacts demonstrating knowledge of the FEAPS. These artifacts must be accompanied by
written verification from the ACP support team of successful comprehensive competency
demonstration. In addition, the portfolio must include written verification of successful
completion of teaching experience to include pre-planning, post-planning and a minimum of 180
days of teaching under the supervision of the ACP support team as evidenced by the principal’s
signature. Verification of successful completion of required professional development
components by course instructors are also required for teachers to successfully complete the
program. ACP instructor approval of electronic portfolio activities demonstrating mastery of the
FEAPs is also required.
Table 30
County Alternative Certification Program Coursework
Content Courses
Pedagogy Courses
Thinking Maps
Teacher Induction
Transition into Teaching
Effective Teaching Strategies
Effective Classroom
Management
Integrating Technology into
Education
Reading to Learn
Educating Students with
Disabilities

Field Experience

Interview 1 – Part 1: Preparation Program Perceptions
The first interview was separated into two parts. During the first part I asked participants general
questions about their preparation pathway experiences.
Overall Perceptions. Overall, Stephanie’s perceptions of her preparation program were
positive. She credits the program with her success and decision to remain a current inservice
teacher at Sunshine High School. She briefly discussed the positive experiences with the
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training and mentoring in the program, as well as the support system at the school and from the
program. She said, “I just feel like I had such a great support system. They’ve been there to
pick you up…(the trainers) were amazing. They were so good. I can’t think of one that wasn’t
beneficial or didn’t help me in some way” (Interview 1).
Perceived Strengths of Preparation Program. I asked Stephanie to describe any
aspects from her preparation program that she thought were particularly helpful. She discussed
resources and mentoring.
I mean I think I got more information than I could possibly ever utilize as far as every
section we went through, we were getting more texts and things like that. Not just notes
that we were doing for the course itself, but they would give us like a book…Like you’re
first year in the classroom, and all these different self-help and teacher help books to
teach you different strategies. Resources. They would give you these resources. So I
have an entire library of stuff that I got. It was great having all those resources given to
us (Interview 1).
I asked her if there was anything else from her preparation experiences that stood to her as being
helpful to her when she started teaching and she recalled experiences working with mentors.
I would say the mentors that we had on campus they were the ones that we would meet
with or they would come and do observations. They were very good at fiving
constructive criticism without making you feel like you were being judged. And they
wouldn’t just say, Okay you could have done this better. They would say this is what I
would do or maybe try this. They would give you examples. Because Im a type of
person, it’s like show me what that looks like. You can talk in all these acronyms and al
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these things but it’s like what does that look like in the classroom. And they were very
helpful with that (Interview 1).
Perceived Weaknesses of Preparation Program. I next asked Stephanie to describe
any perceived areas of weakness within her preparation program. She recalled thinking there
were not many instructor or coursework specific to mathematics. She said,
None of the instructors that I had did high school math…and so a lot of times it was
difficult for me to try and translate what they were wanting you to do. And if they were
teaching a certain strategy…They were always talking about reading strategies and not
that there’s not any reading in math, but they were talking so much about the language
and reading and especially when we were learning about ELL students and how to work
with them. I was like, ok how does this work in math? So that was kind of hard. I didn’t
have a lot of math background people (Interview 1).
During the second interview Stephanie brought up the perceived weakness of her preparation
program again in relation to the lack of specificity in math. She said, “It was frustrating during
training because of the emphasis on language arts. I would always wonder how do I translate
this to math” (Interview 2).
Perceived Missing Areas of Preparation Program. Next I asked Stephanie to reflect
back upon her first few years of teaching and describe any areas that may have been missing
from her program. When I asked if there were any aspects of the program that she thought may
have been missing she couldn’t think of any. She said,

“I really don’t. As far as the

environment, I was very at ease and used to that” (Interview 1).
Factors Influencing Choice of Preparation Program. I asked her what factors
influenced her to join the PATH program and become a teacher. She answered;
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Just because I’m later in life and just commuting to school and having to do that, like
trying to figure out hours that would work for me. I had kids of my own at the time there
were, one was still in high school, one was in college, and one was about to go to college.
So it was just the way they presented it was like they were intentionally trying, they were
recruiting people because there was such a shortage of ESE teachers. And I think they
did everything they could to make it as accessible and easy for you to complete the
coursework. And they put that carrot out there that okay you don’t have to pay for any of
this unless you leave the program. Then you have to reimburse us however much money
it was. And it was not a small chunk of change. It was like a few thousand dollars or a
couple thousand dollars (Interview 1).
Interview 1 – Part 2: Preparation Program Experiences and Situated Learning Theory
Perceived Portion of Preparation Experiences in an Authentic Context. Next, I
asked Stephanie to describe any experiences within her preparation program that took place in an
authentic context where the instructors set up experiences similar to those she would use with her
own students. She discussed the connections that the instructors made to their own experiences
and some of the assignments. She said,
I think the instructors were very open about sharing their experiences, their good and
their bad days and what had happened in their classroom. We had a lot of, it wasn’t just
doing reading and worksheets and things like that I mean, we had videos, training videos.
We also were expected to like I said shadow. You had to do at least two days of
shadowing, but you could do as much as you wanted to (Interview 1).
Perceptions of Social Interaction in Preparation Program. I asked Stephanie about
the role that social interaction played throughout her experiences in the PATH program. She

117

described her interactions with her peers in the program as positive and helpful in her
preparation. She described the social interaction experiences as an extra resource and even said
she still keeps in touch with some of her peers, which indicated the role of social interaction in
her preparation program had a positive impact on her experience. She said,
We were in our cohort so you always had the same group of people. We would share
what we had gone through that week or we’d even say I had this happen, did you every
have this happen? What did you do? How did you handle it? It was nice to get another
opinion like what did your administration tell you to do or how did…it was just, it was
really good. It was another extra resource. We could keep in touch during the week,
even when we weren’t in training together, and I still keep in touch with a couple of
them. So it was nice (Interview 1).
She went on to describe some specific experiences of sharing information with her peers in the
PATH program;
I had such a good support system here at (school). My ESE specialist is so good. Some
of them, they weren’t grasping it, I don’t even know how to do x, y, z. And I was like
didn’t your ESE specialist show this to you? And they’re like no. So we would help
each other wherever there seemed to be holes or to see what each person needed. But it
was nice. It was great networking (Interview 1).
Next I asked her if the instructors provided any specific opportunities for participants in the ACP
program to interact with their peers, related to assignments or activities. She said,
Yea we often had activities built into the training where you had to…I mean when we
were learning different strategies, like think pair shares and things like that, we would do
it on each other or they would send us off into groups and we had to work as a team and
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things like that. So kind of showing you a little bit how you would work with PLC’s and
that kind of thing (Interview 1).
Perceptions of the Constructivist Learning Approach in Preparation Program. I
asked Stephanie about the constructivist learning approach and specifically if there were any
experiences in her preparation program where she constructed her own learning of an idea or
topic. She relied,
I mean, again, that goes back to a lot of the strategies seemed to be surrounding reading
and language. So I would have to tweak things to make it work for math. And when
they were teaching us things like tiered worksheets or whatever it was, or graphic
organizers, so much of the training seemed to be surrounding reading and language and
you just had to modify it in such a way that it would fir or work in a math problem setting
(Interview 1).
Perceptions of Opportunities for Reflection in Preparation Program. Finally, I asked
Stephanie about the opportunities, if any, that her preparation program provided to reflect upon
learning or experiences within the program.
Oh constantly. Constantly. They would emphasize how reflection is what you should be
doing constantly to think back, did that lesson go well? If it did, why? If it didn’t, why?
And what would you maybe do different or not do different? And I mean, I do that every
period it seems like. But no, they emphasize that a lot. And at the end of every course,
its just like any other training course we take. You do the evaluation thing and it asks
you to do that reflection (Interview 1).
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Videotaped Lesson 1: Congruent Chords and Arcs (Geometry)
Overview of the Lesson. The topic of this lesson is congruent chords and arcs. The
objective is, “Students will be able to identify congruent chords and arcs and solve equations to
find their values.” Stephanie taught this lesson in her 6th period Geometry class. This class
consists of a total of 12 students in 10th and 11th grades.
This lesson addresses the following standard:
•

MAFS.912.G-C.1.2 Identify and describe relationships among inscribed angles, radii, and
chords. Include the relationship between central, inscribed, and circumscribed angles;
inscribed angles on a diameter are right angles; the radius of a circle is perpendicular to
the tangent where the radius intersects the circle.

Table 31
MQI Ratings for Richness of the Mathematics in Lesson 1 (Stephanie)
Lesson Title: Congruent Chords and Arcs (Geometry)
Category
Video Segment
Rating
Linking Between
S1
L
Representations
S2
NP
Explanations
S1
M
S2
M
Mathematical
S1
M
Sense Making
S2
M
Multiple Procedures
S1
NP
Or Solution Methods
S2
NP
Patterns and
S1
NP
Generalizations
S2
NP
Mathematical Language
S1
M
S2
M
Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 32
Total Scores for Richness of the Mathematics in Lesson 1 (Stephanie)
Category
Total Points Earned
Linking Between Representations
1/6
Explanations
4/6
Mathematical Sense Making
4/6
Multiple Procedures or Solution Methods 0/6
Patterns and Generalizations
0/6
Mathematical Language
4/6
Total
13/36
Note. Higher scores are favorable in this domain

Decimal
0.17
0.67
0.67
0.00
0.00
0.67
0.36

Table 33
MQI Ratings for Errors and Imprecision in Lesson 1 (Stephanie)
Category
Video Segment
Rating
Mathematical
S1
NP
Content Errors
S2
NP
Imprecision in
S1
L
Language or Notation
S2
L
Lack of Clarity in
S1
NP
Presentation of
S2
NP
Mathematical Content
Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 34
Total Scores for Errors and Imprecision for Lesson 1 (Stephanie)
Category
Total Points Earned
Mathematical Content Errors
0/6
Imprecision in Language or Notation
2/6
Lack of Clarity in Presentation
0/6
Or Mathematical Content
Total
2/18
Note. Lower scores are favorable in this domain

Decimal
0.00
0.33
0.00
0.11

Videotaped Lesson 2: Cube Roots (Math for College Readiness)
Overview of the Lesson. The topic of this lesson is cube roots. The objective is, “Students
will be able to simplify cube roots.” Stephanie taught this lesson in her 4th period MCR class.
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This class consists of a total of 12 students in 10th, 11th, and 12th grades. The lesson addresses
the following standard:
•

MAFS.912.A-SSE.2.3 Choose and produce an equivalent form of an expression to reveal
and explain properties of the quantity represented by the expression.

Table 35
MQI Ratings for Richness of the Mathematics in Lesson 2 (Stephanie)
Lesson Title: Cube Roots (Math for College Readiness)
Category
Video Segment
Rating
Linking Between
S1
L
Representations
S2
NP
S3
NP
S4
NP
Explanations
S1
M
S2
M
S3
L
S4
L
Mathematical
S1
H
Sense Making
S2
L
S3
M
S4
M
Multiple Procedures
S1
H
Or Solution Methods
S2
L
S3
M
S4
M
Patterns and
S1
NP
Generalizations
S2
NP
S3
NP
S4
NP
Mathematical Language
S1
M
S2
M
S3
M
S4
M
Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
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Table 36
Total Scores for Richness of the Mathematics in Lesson 2 (Stephanie)
Category
Total Points Earned
Linking Between Representations
1/12
Explanations
8/12
Mathematical Sense Making
8/12
Multiple Procedures or Solution Methods 0/12
Patterns and Generalizations
1/12
Mathematical Language
8/12
Total
26/72
Note. Higher scores are favorable in this domain

Decimal
0.08
0.67
0.67
0.00
0.08
0.67
0.36

Table 37
MQI Ratings for Errors and Imprecision in Lesson 2 (Stephanie)
Category
Video Segment
Rating
Mathematical
S1
NP
Content Errors
S2
NP
S3
NP
S4
NP
Imprecision in
S1
NP
Language or Notation
S2
NP
S3
NP
S4
NP
Lack of Clarity in
S1
NP
Presentation of
S2
NP
Mathematical Content
S3
NP
S4
NP

Using a Likert scale equivalent (Not present = 0, Low = 1, Mid = 2, High = 3), each
category was assigned a total score in the table below. I then converted the total points earned in
each category to a decimal.
Table 38
Total Scores for Errors and Imprecision in Lesson 2 (Stephanie)
Category
Total Points Earned
Mathematical Content Errors
0/12
Imprecision in Language or Notation
0/12
Lack of Clarity in Presentation
0/12
Or Mathematical Content
Total
0/36
Note. Lower scores are favorable in this domain

Decimal
0.00
0.00
0.00
0.00
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Interview 2 Part 2: Perceptions of Preparation Pathway’s Effect on MQI Scores
I started with the first subcategory within Richness of the Mathematics, Linking Between
Representations. I reminded Stephanie that in lesson 1 she used a ruler to show her students how
two chords within a circle could be of equal lengths. I asked her how she chose to use that
representation and what made her show that representation. She answered,
I had seen it used before. I believe it was in a video that I had watched. I don’t think it
was during any of the trainings. I think it was just I was looking for ways to teach the
concept. It probably was when I was first doing geometry. And certain concepts, they
come easy to me, but I was trying to, based on how I knew they struggles on certain
things and how they needed to have different ways to have the lightbulb go off. A lot of
times I’ll just go online. If I think that’s something that really would benefit a lot of my
kids, I try using it to see if it works. So it was probably something I found in my first or
second year (Interview 2).
Next I informed Stephanie that her scores in the Explanations subcategory were high and asked
her if the way that she explained the content was consistent with the way she learned it. She had
a hard time recalling specifically, but did discuss her math teachers from high school. She
mentioned the importance of her former teachers demonstrating information rather than just
telling. She also talked about the lasting impact her teachers had on her because of the way they
explained concepts using multiple methods. When describing her learning experiences, she said,
I always remember having really good math teachers when I was in high school. I mean,
generally speaking, to me, they were good math teachers because they just didn’t speak
it. They showed you. They were not just giving you verbal information. They would
give you a lot of visuals. They would do multiple examples of problems but present them
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in different ways so that maybe the first go around when you explain it, maybe half the
kids will be like oh okay I get it and the other kids are lost. It helped me. So I do teach I
think, a lot of ways very visually because I know how it helps me. And it seems to help
them a lot (Interview 2).
She went on to give a specific example from the lesson,
So looking at word problems, or looking at something in a textbook saying Okay this is
the definition of perpendicular bisector. They would read that and go, huh? But if I
visually show them or have them on a paper, like I want you to take this ruler and I want
you to draw a circle with your compass. Take this ruler, draw a chord, draw a diameter,
things like that. I just feel that visual things, kinesthetic things appealed to me as a
learner (Interview 2).
I asked her if she was able to identify any connection between what she learned in her PATH
program coursework or experiences and what she did in her lesson in terms of explanations. She
said,
Yeah for sure. I mean I still have a lot of documents and notes that I keep from when I
went through that. Because my training was running concurrently with my first year as a
teacher, when we would meet every Saturday for our trainings and our sessions it was
great because you would lean on and go to those teachers that were also high school, that
were also doing math. You would share your notes and see what worked for them and
what didn’t work. And so there was a lot of good just sharing of ideas in those Saturday
classes. And even some of the teachers that didn’t teacher math, just as far as classroom
management and managing certain behaviors, it was really, really helpful to listen to
them. And plus it made you feel like, okay, it’s not just me (Interview 2).
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I then told Stephanie that she scored high on the last subcategory within Richness of the
Mathematics, Mathematical Language. I asked her to identify any strategies or methods that she
used to ge ther students to use mathematical language as well as if she is aware that she is using
that language as she explains concepts. She explained,
I’m consciously aware of trying to reinforce the math vocabulary because when they’re
tested on it, they need to understand what it means. But I’m also constantly aware of the
fact that they are low readers. They have comprehension issues. And is geometry
especially because there’s so much vocabulary that they’ve never seen before. And so
what I try to do when I’m introducing all these words, and there were some lessons where
we spent an entire day just doing a glossary of words. But then when I would use those
words, if they didn’t seem to quite understand what they would be asked to do I try to use
more simple terms (Interview 2).
She went on to explain how some of her students see mathematical language are immediately
think it means that the mathematics is too hard for them. She then made a reference to her
preparation program experiences,
I had an article…I had to do it for a homework assignment. I don’t remember what
section of training it was but there was an article that talked about how our society and
out schools have made it acceptable for people to say I can’t do math, I’m terrible at
math. And everybody’s just like, oh yeah me too. But do you ever hear anybody say I
can’t read? Its like we feed that. Its acceptable to say Miss I don’t get math (Interview
2).
I asked her about the connection, if any, to her usage of mathematical language and her
preparation program. She didn’t make a connection between the two and said,
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No, I wouldn’t say so. I just know that that’s something that when we are evaluation, I
know that its important to make sure that we are doing out best to help them learn the
vocabulary of the subject. It (the PATH program) wasn’t math specific at all (Interview
2).
She had a similar answer when I asked about possible connections between the strategies that she
used while teaching the lessons and her preparation program experiences. She said,
I’ve just done a lot of looking around for good ideas. Teachers Pay Teachers, looking for
people who present things in different ways. And I look for stuff that maybe mentioned
things like differentiation or working with ESE students or ELL students to give me some
ideas of a little bit more simplified presentation of concepts that makes it easier for them
to grasp. I did go to him (another teacher) a couple times with some of the concepts just
to ask him how he presented certain things because there were times when he and I have
co-taught Algebra 1 that I really really liked the way he explained certain concepts. So I
have stolen stuff from him. Like I said just looking for stuff on my own online
(Interview 2).
I reminded her about what she said in the first interview about having an entire library of
resources that she gained from her preparation program and asked her if she has used any of
those resources. She said,
I have referred back to it mainly for ESE behavior type things. I had some real tough
nuggets this year. Some kids that I was just trying to reach or trying to get to. So I
referee back to those references a lot, like how do you try and coach the uncoachable,
kind of stuff (Interview 2).
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I asked her to expand on how she learned about the strategies and methods she used in these
lessons, and if they were learned on her own, seen from other teachers or online, or learned in
her preparation program. She said,
I would say in the program, I mainly used stuff from the program that were beneficial
across all curriculum. It didn’t matter what subject area, it was things that were more
related to ESE and behaviors and how to work with low readers. So that’s what I
primarily got from the training. And then for subject are math related stuff that I get a lot
more from just researching online and talking to my co-teachers and others teachers too
(Interview 2).
Summary of Case 4. Stephanie is an alternatively certified teacher who earned her
certification through the district’s PATH (Program to Attract and Train High quality exceptional
teachers for students with disabilities) program. She is in her fourth year of teaching and
teaching is her second career. Prior to teaching she worked in corporate America and was a
secretary. She described the amount of resources she collected as well as her work with the
mentors provided as strengths of the program. She also identified the social interaction
experiences as helpful throughout her preparation. When asked about missing components of
her preparation program, she identified the want for more mathematics-specific experiences
within the coursework and perhaps more instructors who had mathematics teaching experience.
On the two videotaped lessons she taught, she scored highest in the following areas of the MQI;
Explanations, Mathematical Sense Making, Mathematical Language, which are all subdomains
of the Richness of the Mathematics domain. When asked to describe the rationale for some of
her teaching decisions in the two videotaped lessons, she made references to colleagues from
whom she learned, as well as references to her own learning experiences as a student. She also
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discussed experiences she recalled from her own learning as a student. Finally, she told me that
she looks online for resources that will help her explain mathematical content to her students in a
variety of ways.
Conclusion
In this section, I presented each case individually. I included information on each
participant’s preparation program, their perceptions of their preparation experiences, and the
extent to which their experiences relate to the three tenants of situated learning theory. Next, I
provided an overview of each video lesson followed by a table presenting the MQI scores
assigned to those lessons. Following the tables, I include information gained from the second
interview during which I asked questions about each participant’s perception of the impact of
their preparation pathway experiences on the quality of their mathematics instruction, as
measured by their scores on the Richness of the Mathematics and Errors and Imprecision
domains of the MQI.
In the next section, I present the within-case analysis where I use the data to draw
conclusions between each pair of teachers, Allison and Briana who are traditionally certified, and
Jessica and Stephanie, the alternatively certified teachers.
Within Case Analyses
By conducting this case study, my intention was to determine the ways, if any, in which
novice teachers perceive their preparation pathway (alternative or traditional) as having an
impact on the quality of their mathematics instruction as measured by scores on the Richness of
the Mathematics and Errors and Imprecision domains of the MQI. I used open coding while
initially reading each participant’s first interview and used the tenants of Situated Learning
Theory (authentic context, social interaction, constructivist learning approach) as a lens through
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which to analyze the perceived preparation path experiences of each participant. I used the same
process to code the second interview, with a focus on connections made between each
participant’s scores on the MQI for the two lessons they recorded and the ways, if any, their
preparation path impacted the teaching decisions they made to earn those scores.
The within case analysis process allowed me to see similarities and differences between
participant’s quality of mathematics instruction based on their preparation program experiences.
I used constant comparative methods to look across the cases and across the codes and themes
about preparation experiences from the first interviews. Next, I used constant comparative
methods to look across codes and themes from the second interviews to find similarities and
differences in the ways that participant’s preparation experiences may have influenced the
mathematical quality of their instruction.
In this part of the chapter, I provide several interpretations within the cases with the goal
of identifying the binding concept, theme, issue, or phenomenon that strings the cases together
(Stake, 2013). I present the information by first analyzing the cases of the two traditionally
certified teacher participants. Next, I analyze the cases of the two alternatively certified teacher
participants. Finally, I compare themes between the pairs of teachers, traditionally versus
alternatively certified.
Within Case Analysis of Traditionally Certified Teachers – Part 1: Perceptions of
Preparation Program
In this section, I used the tenets of situated learning theory as a lens through which to
analyze the data gathered from the first interviews about preparation program experiences from
the two traditionally certified teachers in my study, Allison and Cindy.
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Authentic Context: Situated learning theory posits that “learning is most effective when
it is situated both within supportive social and authentic contexts (Bell, Maeng, and Binns,
2013). This theory recognizes that knowledge must be learned in an authentic context similar to
how it might be used (Orgill, 2007). In the first interview I asked participants to what extent
their preparation experiences took place in an authentic context. The two traditionally certified
teachers had differing opinions on what experiences were most aligned to their current teaching
situation. Allison felt that her classes in the math department were most similar to how she
teaches math to her students. She said,
…In my math classes at UT, that was more of how I would run my classes because it's, you
explain it, you do practice, you explain something, you do practice like the I do, we do, you do

method. They didn't do that much in my education classes, but I know that that's like
what most math teachers do. I would say that they didn't really show us... Like I said
earlier, how to teach Math (in the education classes). It was more of like, here are
strategies to teach. And I feel if there was a specific teacher or person that could have
been like, okay, this is how a Math classroom is structured, I think that would have been
a lot more beneficial (Interview 1).
In contrast, Cindy felt that her education classes were more authentic to how she facilitates
mathematical learning in her classroom. She said,
I think the education courses are closer to what I'm doing here because they weren't, so
I'm going to lecture, you're going to take notes and be quiet the whole time and listened
to me. That was the math courses. The professor would just get up and write on the board
and talk the whole time. There was never fun activities or anything like that. But in
education they definitely... there was definitely lectures, but there was others where it

131

was a more interactive day. It wasn't always just lecture. So I mean I think it compares to
my students because there are days where I do present new information and I have the
notes set up, and it is a little bit more lecture based. But there are a lot of days where I
tried to do like activities and just kind of mix it up, not the same thing every day
(Interview 1).
As you can see these two participants, though their preparation program experiences were
similar, had varied opinions on which aspects of their respective preparation programs took place
in an authentic context. One similarity they both discussed in their interview was the
authenticity of their practicum experiences where they were in classrooms with students and the
positive impact those experiences had on their teaching. After Allison discussed her practicum
and internship experiences, I asked her if she considers those as a helpful component of the
program. She replied, “Yes I do! The internships and practicum were the most helpful things we
do” (Interview 1). Cindy referenced the various practicum experiences that she had in her
preparation program and how they helped prepare her for teaching. She said,
I remember my practicum was really eye opening just because that was my first time in a
lower level class, because throughout college, they had you complete hours. I was in a
liberal arts class and I had to do X amount of hours. It was a lot more. It was almost half
of an internship. And I was like, "Oh wow, this is real life. Okay." Because in high
school, it's all honors and AP for me, so I never really got to see the other half of the
world. So, that was pretty major (Interview 1).
In addition to much discussion about their practicum experiences, both Allison and Cindy agreed
that they could have benefited from more practicum experiences, as those were they most
authentic of the preparation experiences. Cindy said, “…that was definitely like the most
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experience to get. And I remember thinking during that time like they should definitely make us
do more than just the practicum and the internship” (Interview 1). Allison agreed that she
could’ve benefited from more practicum or internship experiences as well. When I asked her
about the portion of her preparation experiences that took place in a school setting she recalled
her placements and then said, “So probably not as much as you probably need” (Interview 2).
Social Interaction and Constructivism: The second and third tenants of Situated
Learning Theory are social interaction and constructivism. Group work and peer reflections to
encourage collaborative learning through social interactions are examples aspects of a
preparation program that incorporate social interaction and constructivism (Owen-Pugh, 2002;
Riveros, Newton and Burgess, 2012). Both traditionally certified teacher participants easily
recalled experiences within their preparation program involving social interaction. The
experiences each recalled were very similar and were centered on group projects in their
coursework.
Allison said,
We had a lot of group projects and there were some group projects where we did like,
two Math teachers wrote a lesson together or wrote a unit plan together. But then we also
did one where it was a group project where you'd have one English, one Math, one
History, one Science, and you'd have to teach all four curriculums in one unit. There was
a lot of social interaction. It was always partnered. They'd choose it. Math classes, we
could work with whoever we wanted pretty much. But for ED classes it was always
picked for us (Interview 1).
Similarly, Cindy also discussed group projects when I asked her about her perceptions of social
interaction in her preparation program.
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We had group projects and stuff…so a lot of group projects and that forced us to like get
together and work on things together, and what are you going to do this part? And this
part we're going to compile it and make it cohesive and kind of brainstorm different... it
was a lot of like education theory (Interview 1).
In addition to the discussion of group projects, both traditionally certified teachers talked about
getting to know their peers within their preparation program and becoming comfortable with
them. Allison said,
By the time we got into our junior and senior year, it was the same 15 to 20 kids that
were at all of your classes. So you knew everyone and you were comfortable with them.
(It was a good thing) because you kind of knew who they were, how their style teaching
is, all that kind of stuff. Whereas, if it was a huge class and you got stuck with someone
new every single time, it would be hard to adjust because when you're writing unit plans,
what we did was each person would write their subject area, which makes sense
(Interview 1).
Cindy had similar perceptions about getting to know her peers and by her responses, it is evident
that her program included social interaction experiences. She said,
I think that we all just like excited to be math teachers and we were all kind of in the
same boat of being naive to it all. In hindsight our interactions were positive, and there
was never anyone like why are we doing this? So like when I was in college, none of us
knew anything. We were just figuring out together…or we were all excited and ready to
have her own classroom and do our own thing. I mean I definitely made friends and we
would work on things together like meet up and go to the library (Interview 1).
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Helpful Components of the Program: To gain insight into participant’s perceptions of
the components of their preparation program that were helpful, I asked them to describe
experiences within their program that stand out them as being particularly helpful in terms of
preparing them to teach mathematics on their own. Both the traditionally certified participants,
Allison and Cindy, mentioned various aspects of their preparation programs that were helpful,
but agreed that their practicum experiences and internships were the most helpful aspects of their
preparation programs. Allison also discussed creating lesson and unit plans as a helpful part of
the program. Allison said,
We did a lot of lesson plan and unit plans. And they kind of tore us apart along the way
and made us write down every single detail about every single thing that we would say,
do and everything, which made me realize how long an actual class period is. Because
going in I was like, Oh I can just explain, "Oh I'm going to do linear function." Well what
exactly was the linear function? Do I need to go over? And they almost made us like
script it, which made me be like, holy crap this is a lot longer than I thought it was going
to be (Interview 1).
She then started discussing the internships and practicum and described them to be the most
helpful aspect of the program. I asked her to elaborate on the reasoning behind her statement.
She said, “The internships and practicum were the most helpful things we did. Seeing the day to
day and implementing all of the practice” (Interview 1). When I asked Cindy about the most
helpful aspect of the program she starting by mentioning the classes but then talked about the
field experiences, naming them as the most helpful experience within her preparation program.
She said,
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I really enjoyed all the classes I took because you know math nerd like Ooh, geometry,
this is how it works. The numbers, it's Sally's work but I don't use it every day. I'm sure it
helped train my brain on how to think and follow things through and procedural type, just
kind of math logic brain (Interview 1).
She stared talking about her internship and practicum experiences at the beginning of the first
interview and mentioned that they were helpful, so I asked her to tell me more about what she
mentioned earlier and she recalled,
Yes I would say the internships were most helpful. The experience of being in the
classroom is incomparable. I learned how to actually teach and manage a classroom all at
the same time. It also validated my desire to be a teacher, interacting with the kids and
teaching the content. I wish I could have had those experiences sooner in the program
(Interview 1).
Based on their responses, it is apparent that the authentic context of being in a classroom was
valuable and memorable to both traditionally certified teachers, as it stood out as being the most
helpful part of their preparation programs. Their perceptions these participants about the helpful
nature of the classroom experiences during their preparation align with the research of Green,
Eady, and Anderson (2018) about preparing quality teachers which states, “Programs built on a
foundation of situated learning strive to connect learning to, and position learning within, the
classroom environment, encouraging students to apply their knowledge and understanding to this
authentic context.
Missing Components of the Program: Though Allison and Cindy’s perceptions of the
most helpful components of their preparation program were very similar, their perceptions of the
aspects of their preparation program that were missing were not as similar, but still showed a
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common theme. One small similarity about what was missing from their program was that they
both mentioned an aspect of teaching not related to mathematics teaching but related to the
paperwork component of the job. The other aspect of their programs that they both identified as
missing was related to strategies. Allison felt that her program was general and lacked specific
strategies related to mathematics teaching while Cindy would have liked her program to
incorporate more strategies for differentiating instruction for different types of learners.
In regards to the paperwork component of teaching, Allison thought it was difficult to
figure out how to fill in paperwork related to students with Individualized Education Plans
whereas Cindy felt it would have been more helpful to have had experience learning how to use
computer software such as word to help with the creation of lessons. These two missing aspects
that these traditionally certified participants identified are similar because they are not related to
the instructional aspect of mathematics teaching. Allison said,
I think the hardest part was figuring out how to fill out all the paperwork that we have to
do. Like, planning notes for IEPs and stuff. I had never seen one of those before in my
life. When I started here I was like, I don't know what this means, I don't know what any
of this means. And I feel like I wasn't prepared enough for that kind of stuff (Interview
1).
The non-instructional aspects of teaching Cindy thought were missing from her preparation
program were exposure to Microsoft word at to the email system she would be using as a
teacher. She said,
I think it would have been helpful if we did a word seminar or like class or
something…like how to operate word. But even just knowing word shortcuts and like
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typing up worksheets and tests, that's something that I actually learned during my
internship, but I find the most helpful in my everyday life (Interview 1).
Specific to instructional aspects of teaching, Allison and Cindy both identified strategies as a
missing component to their preparation programs. Allison wished her program had more math
specific learning. She said,
I wish that there was... So there wasn't a lot of specifically math ed majors. I think there
was only a few of us. So the classes were kind of all combined, which was really hard
because how you teach math is totally different than how you're going to teach English
and how you're going to teach reading and how you're going to teach science. They don't
understand that math classes run differently. Like you can't not do notes in a math class.
If you don't do notes, you're not going to have any idea what to do. I just wished there
was more math ed and there was a specific math ed class (Interview 1).
Cindy’s perceptions were similar to Allison’s in that she felt her preparation program lacked
specific experiences that would help her teach math to her students. However, her perceptions of
what was missing were not specifically related to teaching math content, but teaching strategies
in general. She said,
Just like exposure to different types of students. Because I feel like a typical college kid
was like an honor student and only were exposed to honors and like AP classes. Whereas
in my practicum I realize, Oh not every student really cares about learning and cares
about math. And that would have been nice just to kind of have that exposure earlier on.
I would have found that more useful if they showed us maybe like Kagan strategies or
different ways to present material…so I would have appreciated more, just opportunities
to practice different structures of activities and lessons and things like that (Interview 1).
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Summary of Within Case Analysis for Traditionally Certified Teachers: Part 1
In the previous two sections, I compared the data collected from Allison and Cindy, the
two traditionally certified teachers. I used the tenets of situated learning theory as a lens through
which to analyze the data gathered from the first interviews about preparation program
experiences. My analysis revealed differences in each participant’s perception on the extent to
which their preparation experiences took place in an authentic context, though they agreed that
the internship and practicum experiences were most useful. In terms of social interaction and
constructivist approaches to learning, both recalled similar experiences about working with peers
often during their preparation program, specifically on group projects. When they identified
components of their preparation programs that were helpful, Allison discussed the lesson
planning experiences and Cindy mentioned her mathematics courses. Despite those differences,
they agreed that their internship and practicum experiences were the most helpful aspect of their
preparation programs overall. They had different perceptions of the components of their
preparation programs that were missing. While Allison would have liked more instruction on
how to complete IEP paperwork and would have liked her education coursework to be more
math-specific, Cindy would’ve liked to learn about computer programs she would use as a
teacher and would have liked more exposure to different types of students.
Within Case Analysis of Traditionally Certified Teachers – Part 2: Perceptions of
Preparation Program Impact on MQI Scores
In the second interview, which I conducted after watching each participant’s two
recorded lessons, I asked questions to each participant about their perceptions of the impact of
their preparation pathway (alternative or traditional) on the quality of their mathematics
instruction as measured by scores on the Richness of the Mathematics and Errors and
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Imprecision domains of the MQI. In this section, I discuss the analysis from the information
gathered from the second interview and each participant’s scores on the MQI . While analyzing
the data collected from Allison and Cindy, the two traditionally certified teachers, some trends in
the MQI data and several themes emerged. First, I describe the trends in the MQI data. I report
their scores as a percentage that represents the earned points added from both observations
divided by the total points for both observations. This was calculated for each category on the
MQI for both traditionally certified teachers. Then, I describe each of the themes identified from
the interview data related to the MQI scores.
MQI Data: Each teacher’s videos were scored using two domains of the MQI; Richness
of the Mathematics and Errors and Imprecision. The Richness of the Mathematics domain
consists of six subdomains and the Errors and Imprecision domain consists of three domains. I
looked at the scores from all subdomains for both traditionally certified teachers, Allison and
Cindy, to identify trends in the data. I selected subcategories which had a difference of 15% or
less. The trends that emerged within this category from the Richness of the Mathematics domain
were found within the Explanations, Multiple Procedures or Solution Methods, and
Mathematical Language subdomains. The trends that emerged within this category from the
Errors and Imprecision domain were found within the Mathematical Content Errors and
Imprecision in Language or Notation subdomains. The table below shows the scores from those
subdomains for the two traditionally certified teachers, Allison and Cindy.

140

Table 39
Subdomain Scores for Traditionally Certified Teachers
Teacher
Allison
Cindy
Linking Between Representations*
4%
17%
Explanations*
33%
39%
Multiple Procedures or Solution Methods*
0%
6%
Mathematical Language*
58%
44%
Mathematical Content Errors**
4%
0%
Imprecision in Language or Notation**
25%
22%
Note. * indicates a higher score is favorable, **indicates a lower score is favorable
I asked both traditionally certified participants questions about their perceptions of the impact of
their preparation program on their teaching decisions within these subcategories. From their
answers, I identified three themes described by teachers as having an impact on the quality of
their mathematics instruction as measured by the Richness of the Mathematics and Errors and
Imprecision domains of the MQI; Learning Styles, Colleagues, and Internship. Below I will
describe each theme.
Theme 1: Learning Styles
When I asked Allison and Cindy their rationale for using the teaching strategies they did
in their recorded lessons, one theme that emerged was their discussion of multiple learning
styles. The both referenced learning about the need to use a variety of strategies when teaching
mathematics in order to reach all learners in the class in their preparation programs or internship
experiences. When I asked Allison if there were any connections between the note-taking
strategy she used with her students and her preparation program she said,
So when I learned how to teach they always taught us to explain and visualize. Because if
you just say, "Oh, look, these two numbers are different," they're not going to exactly
know which two numbers. So that's why I circle and color code things because it helps
kids realize, "Oh, that's what she's talking to in red," or whatever color I chose to use for
that. And kids actually do that in their notebook. So when they go back to study, they
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actually see, "Oh, hey, that's what she did here. That's why this changed to this. Oh yeah.
I don't remember specifically which course or which teacher, but definitely learned that
(in college) (Interview 2).
When asking Cindy about the note-taking strategies she used in her videotaped lessons she talked
about highlighting information on the geometric figures as a means to address the visual learners
in her class. Her responses were similar to Allison as she referenced the importance of reaching
learners with varied learning styles, a skill that she learned in her preparation program. I asked
her how she learned to do that and she said,
…for me highlighting doesn't do really anything. I'm just very, "Okay. I know that those
things add to 180 and that will do that," but I've stuck with it just for those kids that
maybe they see the connection like, "Oh, all the green things are related and all the pink
things add up to 90." So I definitely stick with that. I definitely took that from college,
just being equitable and just making sure that you get it across to everyone (Interview 2).
Cindy was able to recall more specific instances of learning about teaching strategies in her
program. She went on to say,
because we had to do teaching math in middle school and teaching math in high school.
I'm pretty sure they were two different courses. And those were pretty intense, just trying
to learn the different methods of teaching. And then there was this other class I took and
we learned about all the different education philosophers and what they studied and what
they got out of it. So, that was interesting, like Vygotsky and all that” (Interview 2).
Theme 2: Colleagues
The second theme that emerged from the interview data was seeking help and
information from colleagues. Allison scored 33% in explanations and Cindy scored 39%. I
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asked both of them how they learned to explain the content they taught in their lessons. When
answering these questions, the both referred to learning from their colleagues. Allison said,
The first time I ever taught logs, it was a disaster. So I actually ended up having to
reteach it because it was just so bad. So I pulled from other teachers and came up with
this log roll idea…I think it was Kim who showed this to me. And once I started using
the log roll thing, it's became so much easier. And then I've just been doing that year after
year and it worked so well (Interview 2).
Cindy described more general experiences when discussing the importance of collaborating with
colleagues within the mathematics department. She referenced a specific teacher and said,
(My cooperating teacher) and I, we are always bouncing ideas back and forth… Just
always collaborating, always trying to pick each other up like oh I tried this, you should
try it, and just training. I don’t know what I would do if I didn’t have people that were
willing to work together (Interview 1).
Theme 3: Internship
During the second interviews, when I asked Allison and Cindy to describe how they
learned to explain concepts the way they did in the videotaped lesson, they both talked about
their field experiences and identified those as being the most helpful for enhancing the quality of
their mathematics instruction. I asked Allison if her perception of her ability to explain things
had any relation to her internship experiences, to which she replied, “I learned in my internship
that you don’t have to teach everything the way the book wants you to, sometimes you need to
explain it in a way that is different so the students will understand it” (Interview 2). This was her
rationale for explaining the concepts of logarithims and radians the way she did in the videos.
She then added, “The internships and practicum were the most helpful things we did” (Interview
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2). When I asked Cindy specifically how she learned to explain content the way she did in the
videotaped lessons she referenced her internship and cooperating teacher when she said,
…definitely learned that from (my cooperating teacher). I don't really remember
highlighting in high school or even in college. I just remember my internship because my
internship was geometry. So I really absorbed a lot then and took (my cooperating
teacher’s) lead. I would say the internships were most helpful. The experience of being
in the classroom is incomparable. I learned how to actually teach and manage a
classroom all at the same time. It also validated my desire to be a teacher. Interacting
with the kids and teaching the content. I wish I could have had those experiences sooner
in the program (Interview 2).
Summary of Within Case Analysis for Traditionally Certified Teachers: Part 2
In this section, I identified three themes that emerged from Allison and Cindy’s perceptions of
the influence of their preparation program on their teaching decisions evident in the videotaped
lessons. These themes were learning styles, colleagues, and internship. Within these themes,
these traditionally certified teachers described decisions influenced by their preparation program
experiences, as well as by experiences they have had in their current teaching context. In the
next section, I follow the same process with the two alternatively certified teachers.
Within Case Analysis of Alternatively Certified Teachers – Part 1: Perceptions of
Preparation Program
In this section, I used the tenets of situated learning theory as a lens through which to
analyze the data gathered from the first interviews about preparation program experiences from
the two alternatively certified teachers in my study, Jessica and Stephanie.
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Authentic Context: Both alternatively certified teachers experienced a preparation
program that took place simultaneously with their first couple years of teaching. Jessica’s
program started during her second semester of teaching while the structure of Stephanie’s
program required teacher candidates to take a couple classes in the summer before they taught,
but the majority of preparation coursework took place during their first year of teaching.
As I stated earlier in the traditional certification section above, situated learning theory
states that learning is most effective when it takes place in an authentic context of how it might
be used. Because of the structure of these alternative certification models, the extent to which
their preparation programs took place in an authentic context was high since they were teaching
in a classroom everyday throughout the program. When taking classes on the weekend, both
alternatively certified teachers then had an opportunity to practice their learning the very next
week with students. When I asked Jessica and Stephanie to explain the parts of their program
that took place in an authentic context, the experiences they described were similar. Since both
of their preparation programs took place while they were actually teaching in a mathematics
classroom, their learning was often tailored to the specific experiences that they encountered
daily, along with the experiences of others in their respective programs. When I asked Jessica to
describe the extent to which her preparation experiences took place in an authentic context, she
said
My ACP classes were in a classroom environment, but it was all professionals working
together, going over material and learning it. We were in a classroom, they gave us a lot
of examples. We did a lot of role-playing… within our groups we were able to see what
some of the other teachers have come up against. And then help them sort of debug how
you could deal with that in the future (Interview 1).
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Stephanie recalled experiences within her preparation program that included actual classroom
experiences as well. She said,
You were like learning on the go. I was like you would have your classes that week and
then you'd go to training on the weekend, and that was a great opportunity for all of us to
bounce things off. You're not going to believe what happened to me this week. You could
ask questions and it was in context with, okay, today we're going to be talking about such
and such. Tell me about something that you saw this week where you were, and it was
nice. We often had activities built into the training where you had to ... I mean, when we
were learning different strategies, like think pair shares and things like that, we would do
it on each other or they would send us off into groups and we had to work as teams and
things like that. So kind of showing you a little bit how you would work with PLCs and
that kind of thing (Interview 1).
From their answers to my questions related to authentic context, it is clear that Jessica and
Stephanie had similar experiences within their preparation programs and share the perception
that much of their learning took place in an authentic context.
Social Interaction and Constructivism: Both alternatively certified teachers had
similar experiences with social interaction in their preparation programs. They both credited the
social interactions with peers in their programs for much of the learning that they gained. In
addition, both Jessica and Stephanie identified the ability to interact with others in their same
situation as one of the highlights of their preparation program. When I her them what role social
interaction played in their preparation program, Jessica said,
I think that was actually some of the highlights of it, was interacting with others.
Teachers that were in my same situation and maybe having my same struggles. And not
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just commiserating but helping each other and using the instructors also to figure out how
we can do things better or solve problems (Interview 1).
Similarly, Stephanie said,
It was great because you would lean on and go to those teachers that were also high
school, that were also doing co-taught, that were also doing math. You would share your
notes and see what worked for them and what didn't work. And so there was a lot of good
just sharing of ideas in those Saturday classes. And even some of the teachers that didn't
teach math, just as far as classroom management and managing certain ESE behaviors, it
was really, really helpful to listen to them. And plus it made you feel like, okay, it's not
just me (Interview 1).
In addition to both alternatively certified teacher’s positive experiences interacting with others in
their preparation program, they each also described group assignments through which social
interaction was required and strategies for collaboration were taught and practiced. Jessica
recalled,
I think in every single class we were in groups and we were interacting with each other.
We were doing group work and jigsaws and all sorts of... the different group interactive
roles. Yeah, we were definitely working with each other all the time. We would do
jigsaws to make it through an article and read all the material, and that sort of thing. We
did a lot of gallery walks and things like that (Interview 1).
Helpful Components of the Program: I asked Jessica and Stephanie to identify
components of their preparation programs that were most helpful to them in their teaching
practice. The one common theme that emerged from both participant interviews when I asked
about helpful components of their preparation program was the instructors. Both alternatively
147

certified participants talked about the knowledge they gained from their instructors. Jessica
described her perceptions of her instructors by saying,
I had a lot of good instructors. My instructor that did the classroom management class
was especially good. I remember him quite a bit…I remember the instructors made it
very, "Well we can modify this and talk about your problem right now, today if we need
to, as opposed to just like going through the text." I had a couple that were very
interactive where they didn't mind kind of going down bunny trails to talk about issues
we were having (Interview 1).
Stephanie had similar perceptions about her instructors’ methods of helping the teachers within
the alternative certification preparation program. She said, “I think the instructors were very
open about sharing their experiences, their good and their bad days and what had happened in
their classroom” (Interview 1). In addition to the instructors, each alternatively certified
participant identified some other helpful aspect of their preparation program. Jessica discussed
one specific course that was most helpful to her, in addition to the helpfulness of the ability to
socially interact with other teachers in similar situations, as mentioned above. Stephanie, on the
other hand, identified the amount of resources collected and the mentors as the most helpful
component of the program. When describing her most helpful class, Jessica said,
The classroom management class was actually quite good because I didn't know anything
about how to manage 30 teenagers. It helped me realize that you couldn't just expect
them be grown up and to act reasonable. You had to put limits and controls around them,
and how to do that from day one and not give them a lot of slack, really. That was very
useful to me (Interview 1).
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In addition, she referenced the social interaction, specifically the role playing, and identified the
opportunities to talk with other teachers in the same preparation program as being a helpful
component of the ACP program in which she participated. She said, “they were (helpful)
because within our groups we were able to see what some of the other teachers have come up
against. And then help them sort of debug how you could deal with that in the future” (Interview
1). Stephanie’s perception of the most helpful aspects of her preparation program were different
from Jessicas. She thought the amount of resources she received as well as the mentors provided
by the program were the most helpful components. She said,
I mean I think I got more information than I could possibly ever utilize as far as every
section we went through, we were getting more texts and things like that. Not just notes
that we were doing for the course itself, but they would give us like a book that was
written by so-and-so, like Your First Year in the Classroom, and all these different selfhelp and teacher help books to teach you different strategies. Resources. They would give
you these resources. That was part of what we got too. So I have an entire library of stuff
that I got. Yeah. And like I said, I have things that now I go back, I'm like, "Oh God, I
forgot I had that," because you just get so focused on one thing and you're like, oh what
do I do for this, and you forget that you have some of these things. But it was great,
having all those resources given to us as well (Interview 1).
She also identified the mentors provided by the program as the most helpful component of her
preparation program. She said,
I would say the mentors that we had on campus, they were the ones that we would meet
with or they would come and do observations. They were very good at giving
constructive criticism without making you feel like you were being judged. And they
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wouldn't just say, "Okay, you could have done this better." They would say, "This is what
I would do, or maybe try this." They would give you examples. Because I'm a type of
person, it's like show me what that looks like. You can talk in all these acronyms and all
these things that you, titles, different strategies, but it's like what does that look like in the
classroom? And they were very helpful with that (Interview 1).
It is important to note that neither Jessica nor Stephanie discussed anything specific to
mathematics as being the most helpful component of their preparation program. Perhaps because
both of their programs were general for alternatively certified teachers and therefore were not
subject specific. In the next section about missing components of the program, however, both
alternatively certified participants mentioned the lack of math-specific content as a weakness of
their preparation programs.

Missing Components of the Program: In the final part of the first interview, I asked
Jessica and Stephanie to consider what they know now about effective mathematics teaching and
determine if there were any components of their preparation programs that they perceived to be
missing. They identified a common missing component, the lack of specificity of their
preparation program to mathematics teaching. Jessica said,
It would have been nice to have something that was more discipline-tailored, so like more
that was specific to a math teacher…there was no math strategies class. And it would
have been nice if there was a way to have some sort of like elective component to that
ACP that said, "Okay, if you're teaching English or social sciences, take this class. If
you're teaching math or science, teach this class." Because there's different strategies on
how to present math and formulas, and processes that I've picked up along the way, but it
would've been nice to have that actually in the class (Interview 1).
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Stephanie echoed Jessica’s perceptions about the major missing component of her alternative
certification preparation program. Stephanie said,
…and so a lot of times it was difficult for me to try and translate what they were wanting
you to do. And if they were teaching a certain strategy…they were always talking about
reading strategies, and not that there's not any reading in math, but they were talking so
much about the language and reading…and I was like, "Okay, but how does this work in
math?" You know what I mean? So that was kind of hard. But they were really good at
helping you to interpret how you could do it, what it would look like. But I didn't have a
lot of math background people (Interview 1).
Summary of Within Case Analysis for Alternatively Certified Teachers: Part 1
In the previous two sections, I compared the data collected from Jessica and Stephanie,
the two traditionally certified teachers. I used the tenets of situated learning theory as a lens
through which to analyze the data gathered from the first interviews about preparation program
experiences. My analysis revealed similar perceptions from Jessica and Stephanie about the
extent to which their preparation experiences took place in an authentic context. They both
recalled experiences where instructors asked them to use situations from the teaching
experiences they encountered at the time of the coursework to learn and practice strategies. In
terms of social interaction and constructivist learning experiences, both credited the ability to
socialize with their colleagues for much of the knowledge they gained and identified social
interaction with peers as one of the highlights of their preparation programs. When they
identified components of their preparation programs that were helpful, Jessica and Stephanie
both mentioned their instructors, but also mentioned different components of their preparation
programs they found helpful. Jessica mentioned specifically the classroom management course
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she took as well as the ability to learn from others in the program. Stephanie’s perceptions of the
most helpful components in her program were the resources she received as well as the mentors
with whom she worked. They had very similar perceptions of the components of their
preparation programs that were missing. Both Jessica and Stephanie would have liked their
preparation program to include more coursework, strategies, and experiences specifically related
to mathematics teaching. Both of their programs, though different, were general for prospective
teachers of all subjects and they felt they would have benefited more from more exposure to
mathematics specific experiences.
Within Case Analysis of Alternatively Certified Teachers – Part 2: Perceptions of
Preparation Program Impact on MQI Scores
In the second interview, which I conducted after watching each participant’s two
recorded lessons, I asked each participant questions about their perceptions of the impact of their
preparation pathway, in this case alternative, on the quality of their mathematics instruction as
measured by scores on the Richness of the Mathematics and Errors and Imprecision domains of
the MQI. In this section, I will discuss the analysis from the information gathered from the
second interview and each participant’s scores on the MQI .
When I analyzed the data collected from Jessica and Stephanie, the two alternatively
certified teachers, some trends in the MQI data and several themes emerged. First, I will
describe the trends in the MQI data. I report their scores as a percentage that represents the
earned points added from both observations divided by the total points for both observations.
This was calculated for each category on the MQI for both traditionally certified teachers. Then,
I will describe each of the themes identified from the interview data related to the MQI scores.
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MQI Data: Each teacher’s videos were scored using two domains of the MQI; Richness
of the Mathematics and Errors and Imprecision. The Richness of the Mathematics domain
consists of six subdomains and the Errors and Imprecision domain consists of three domains. I
looked at the scores from all subdomains for both alternatively certified teachers, Jessica and
Stephanie, to identify trends in the data. I selected subcategories which had a difference of 15%
or less. The trends that emerged within this category from the Richness of the Mathematics
domain were found within all of the subdomains (Linking between Representations,
Explanations, Mathematical Sense Making, Multiple Procedures or Solution Methods, Patterns
and Generalizations, and Mathematical Language). The trends that emerged within this category
from the Errors and Imprecision domain were found within the Mathematical Content Errors,
and Lack of Clarity subdomains. The chart below shows the scores from those subdomains for
the two alternatively certified teachers, Jessica and Stephanie:
Table 40
Subdomain Scores for Alternatively Certified Teachers
Teacher
Jessica
Stephanie
Linking Between Representations*
6%
11%
Explanations*
56%
67%
Mathematical Sense Making*
56%
67%
Multiple Procedures or Solution Methods*
6%
0%
Patterns and Generalizations*
0%
6%
Mathematical Language*
67%
67%
Mathematical Content Errors**
6%
0%
Lack of Clarity**
0%
0%
Note. * indicates a higher score is favorable, **indicates a lower score is favorable
The main trend I noticed in the MQI scores from Jessica and Stephanie’s videotaped lessons was
that they both scored the highest in the same three subdomains of the Richness of the
Mathematics domain of the MQI. Those three subdomains are Explanations, Mathematical
Sense making, and Mathematical Language. I focused the second interview questions around
these three areas and asked Jessica and Stephanie questions about their teaching decisions related
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to these categories and their perceptions of how their preparation experiences influenced those
teaching decisions.
As compared to the traditionally certified teachers, they had less in common and
identified other factors that contributed to their teaching decisions, not necessarily factors related
to their preparation programs. During the analysis while looking for commonalities, I discovered
very little of what they identified as factors that contributed to their teaching decisions were
related to their preparation program, but rather more of what they identified as influencing their
teaching decisions were factors from their current context.
From their answers, I identified four themes described by alternatively certified teachers
as having an impact on the quality of their mathematics instruction as measured by the Richness
of the Mathematics and Errors and Imprecision domains of the MQI, even though their reasons
for discussing these factors were not always related to their preparation program. The four
themes I will describe in the following section are colleagues, learning styles, high stakes testing,
and resources.
Theme 1: Colleagues
The first theme I identified while looking for commonalities between Jessica and
Stephanie was their mention of the impact of colleagues on their teaching decisions. At first
glance, they seemed to discuss some colleagues from their preparation programs as having an
impact on their teaching decisions. As we progressed throughout the interview however, it
became clear that Jessica referenced a former colleague and credited her for influencing her
current teaching methods, especially related to explanation. Stephanie, on the other hand,
referenced current colleagues and said she learned to explain the concepts she taught in these
lessons from them.
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I started each of the second interviews by telling Jessica and Stephanie that they scored
particularly well in the Explanations subdomain of the Richness of the Mathematics domain of
the MQI. I asked them questions about how they learned to explain the mathematics they taught
in the videotaped lessons and specifically if they learned any of those skills in their respective
preparation programs. Jessica immediately referenced her former department head and said,
(My department head) at (my school)…from day one she was helping me try to find ways
to get my classroom engaging…so I do a lot of Kagan activities in class. I make them do
sage and scribe and that sort of thing, where they have to speak to each other and the
other one write it and then switch roles (Interview 2).
Stephanie, on the other hand, referenced other colleagues in her current context as having an
impact on her teaching decisions from the videos. She said,
I did go to (Tom) a couple times with some of the concepts…just to ask him how he
presented certain things because there were times when he and I have co-taught algebra
one that I really, really liked the way he explained certain concepts. It seemed to get more
kids to understand it more quickly. And he would just kind of tell them, "Don't look at
the textbook right now. We're not worrying about that. Just I'm going to show you a
really simple way to do this." And I love that. I like stuff like just show me the shortcut,
show me the simple ways. Just show me what works. So I have stolen stuff from him
(Interview 2).
Theme 2: Learning Styles
The second theme I identified from the interview data provided by Jessica and Stephanie
was their mention of the need to accommodate for different types of learners and learning styles.
When describing the way they learned to explain concepts they both referenced knowing the
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importance of providing multiple types of explanations in order to reach all learners in their
classrooms. Though Jessica made a direct connection to what she learned in her preparation
program, Stephanie credited her former teachers from her experience as a student for her
knowledge of presenting material in various forms.
Jessica started by discussing the learning she gained from her preparation program about
types of learners and then described her rationale for using the specific strategy of highlighting
she used when explaining arcs and angle measures in one of her lessons. Jessica said,
In ACP, there was a lot of discussion about people who are visual learners versus
auditory learners versus oral learners. So, I try to respect that and how they might be
processing the information I'm giving. Some of them might... Many students just blindly
transcribe what you write and then they need time to go back and look at it and process it.
I took from (ACP) how to structure a lesson and give time for student practice and
differentiation. So I do try to incorporate that time into the lesson…because (highlighting
is) not something I really ever did until I was a teacher, was that sort of highlighting of
things and color coding. That's not something I personally need to do, so it is something
I've kind of learned to do for the kids. In (ACP) it's more just the broad strokes of
recognizing the different types of learners (Interview 2).
During the second interview with Stephanie, I referenced a part of one of her teaching videos
where she drew a figure on the board and used rulers to explain the difference between a
diameter and a chord in a circle. When I asked her to describe her rationale for that explanation
she said,
I always remember having really good math teachers when I was in high school. I mean,
generally speaking, to me, they were good math teachers because they just didn't speak it.
156

They showed you. They were not just giving you verbal information. They would give
you kinesthetic delivery. They give you a lot of visuals. They would do multiple
examples of problems but present them in different ways so that maybe the first go
around when you explain it, maybe half the kids will be like, oh, okay, I get it. And other
kids are lost. So I had teachers that would say, "Well, let's try looking at it this way." And
they would just do it a little differently. So I guess it was just something... I don't know. It
helped me. So I guess that's just kind of ingrained (Interview 2).
She went on to describe the way she learns and how she uses that knowledge within her teaching
decisions. She explained,
I guess I'm a very visual learner. I'm like, okay, I kind of get what you're explaining to
me in words, but show me what that means. So I do teach, I think, a lot of ways very
visually because I know how it helps me. And it seems to help them a lot…I just feel that
visual things, kinesthetic things appealed to me as a learner (Interview 2).
Theme 3: High Stakes Testing
A third theme that emerged from the second interview with Jessica and Stephanie was the
connection of their teaching decisions based on the importance of high stakes testing. Jessica
discussed testing when describing why she connected their current learning to prior learning,
while Stephanie described her decisions to emphasize mathematical language as important
because of testing. Though the notion of high stakes testing was only mentioned once by each
alternatively certified teacher, I deemed it important to discuss, especially since neither of the
traditionally certified teachers mentioned high stakes testing.
Jessica and Stephanie both also scored high (and had the exact same scores) in the
mathematical language subdomain within the Richness of the Mathematics domain on the MQI.
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During our second interview, I told them both that they scored high in this area and I gave them
some examples of the mathematical language they used in their videotaped lessons. I asked them
to explain their rationale for using that language in addition to how they learned to do so.
Though they had different explanations for the reason they used the mathematical language that
they did in their lessons, they both referenced the need to prepare students for high stakes testing.
Jessica made a connection between the importance of teaching mathematical language and her
preparation program, while Stephanie discussed the importance of her students knowing the
vocabulary to help them be successful on high stakes tests. Jessica said,
I tried to start off with something that they knew and that is something that we had
practiced weekly since January, because I had a bee in my bonnet that when they took the
EOC, they were all going to be able to write the equation of a line (Interview 2).
When I asked Stephanie about her rationale for using mathematical language during her
videotaped lessons she made a connection to the importance of preparation students for high
stakes testing. She recalled, “I'm consciously aware of trying to reinforce the math vocabulary
because when they're tested on it, they need to understand what it means” (Interview 2).
Theme 4: Resources
The fourth theme I identified between the alternatively certified teachers is related to
their use of resources. Jessica discussed resources from her preparation program as well as those
she has found on her own as being part of the reason she made teaching decisions she did during
the videos. Stephanie, on the other hand, referenced mathematical resources she has found on
her own throughout her teaching experience and credited those as having an influence on why
she explained concepts the way she did.
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Jessica made a connection between her rationale for using mathematical language and
one of the courses she took in her preparation program. She said,
I did do a reading to learn class with ACP. And I remember in the reading to learn class,
it talked about how students process new vocab and how they have to use it in order to
maintain it…so I do remember that being a focus in that class. And that class, I was very
much trying to find ways to apply it to math because reading to learn, a lot of that content
in that ACP class, is structured towards reading and language arts and social studies even,
but not so much math. So I remember thinking, stretching ways that I would apply this
and the vocab obviously came up quite a bit, getting them to actually read and talk math
and write math as opposed to just doing calculations (Interview 2).
In addition, she discussed the structure of her lesson in connection with an online resource she
had successfully used in the past called IXL. She said,
I chose to tie it to linear equations first. For that unit, I had been using the IXL tool…and
in IXL, they broke it down into such easy steps where they had four skills on this. And
the first skill was just, find the center of the circle, where they just had to find the
coordinates of the center of the circle. Then the second skill was like, find the radius. And
then they took that and then the next step, they broke it down into plugging those into the
formula for the circle and it just kind of baby stepped them through it and I was like, that
is such an easy way to do it. So I was trying to make it so that…. it would be easy
enough for them to walk through those skills and just master this and do well with it
(Interview 2).
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When I asked Stephanie to explain the rationale behind the way she explained concepts during
her chords and arcs lesson, she referenced learning that method of explanation from a video she
found on the internet years prior. She said,
I had seen it years before. I believe it was in a video that I had watched. I don't think it
was during any of the trainings. I think it was just I was looking for ways to teach the
concept. It probably (was) when I was first doing geometry. And certain concepts, they
come easy to me, but I was trying to, based on how I knew they struggled on certain
things and how they needed to have the light bulb go off…a lot of times I'll just go
online. If I think that's something that really would benefit a lot of my kids, I try using it
to see if it works (Interview 2).
Summary of Within Case Analysis for Alternatively Certified Teachers – Part 2
In this section, I identified four themes that emerged from Jessica and Stephanie’s perceptions of
the influence of their preparation program on their teaching decisions evident in the videotaped
lessons. These themes were colleagues, learning styles, high stakes testing, and resources.
Within these themes, these alternatively certified teachers described decisions influenced by their
preparation program experiences, as well as by experiences they have had in their current
teaching context. In the final sections of Chapter 4, I discuss the cross-case analysis of the two
traditionally certified teachers and the two alternatively certified teachers.
Cross Case Analysis of Traditionally and Alternatively Certified Teachers – Part 1:
Perceptions of Preparation Program
In part 1 of the cross case analysis, I start by examining the first interviews, where I asked
participants to describe their preparation program experiences and their perceptions based on the
tenants of situated learning theory, as well as what was most helpful and what was missing from
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their programs. I discuss the commonalities between the traditionally and alternatively certified
teachers’ program structure as well as the differences. Then I discuss the commonalities and
differences between the traditionally and alternatively certified teachers’ perceptions of their
experiences within their respective programs.
Commonalities in Program Structure: Though all four teachers matriculated through
different preparation programs, there was one commonality between all of the programs. I
gathered information about each program, including the courses, expected timeline, and length of
the programs and looked for similarities. The only similarity I identified was in the coursework
of the programs. Both the traditional and alternative certification programs contained a course
about classroom management, a reading course, a technology course, and one or more courses
about different types of learners. That was the only commonality I identified between all four
programs.
Differences in Program Structure: While looking across the programs for differences,
several emerged. The first difference in the programs is the context. Both traditional
certification programs took place at four-year Universities and the participants were full time
students. Both alternative certification programs were offered through the county and
participants took courses concurrently as they were teaching, mostly on the weekends.
The second difference in the two types of preparation was the coursework. The
traditional programs were both four-year programs consisting of between 16 and 20 courses in
the college of education and mathematics department as well as practicum and internship
experiences in classrooms. Their coursework contained mathematics content courses,
mathematics teaching methods courses, courses on assessment, and practicum and internship
experiences. Both alternative programs consisted of eight courses, none of which were specific
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to teaching mathematics. The alternative programs included some shadowing, but no formal
practicum or internship experiences. The alternative preparation programs both contained a
course intended to help teachers transition into the field, since many participants would be
second career teachers.
A final difference in the preparation programs was the timeline, credentials and outcome.
Both teachers in the traditional preparation programs needed a high school diploma to start their
programs, completed their programs in four years, and earned a bachelors degree and a
permanent teaching certificate at its conclusion. The teachers in the alternative certification
program needed a bachelors degree in any field to enter the program, completed the program in
two years, and earned a temporary teaching certificate at its conclusion.
Commonalities in Teacher Program Perceptions: While looking for commonalities
across the cases, I identified three general themes discussed by all four teachers. All four
teachers agreed that their preparation programs took place in an authentic context, specifically
referencing the courses they took, though those courses were different. A second commonality
was that all four teachers were able to recall many instances of social interaction throughout their
preparation experiences and agreed that social interaction was an important part of their
preparation. The third commonality all four teachers mentioned was the opportunity their
preparation program provided for reflection.
Differences in Teacher Program Perceptions: The major differences between the
perceptions of the traditionally and alternatively certified teachers emerged when discussing the
most helpful parts of their preparation program as well as the parts they perceived as missing
from their preparation programs. Both traditionally certified teachers agreed that their practicum
and internship experiences were the most helpful, while the alternatively certified teachers
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identified their instructors and mentors as being most helpful. When describing the missing
components of their program, the traditionally certified teachers identified more logistical
components about paperwork and computer programs while the alternatively certified teachers
both stressed the desire for more learning specific to mathematics teaching, as their programs
were both non-subject specific.
Summary: In this section, I presented a cross case analysis of traditionally and
alternatively certified teachers’ program structure and their overall perceptions on their
preparation program. I discussed one commonality in all four of the program structures which
was found in the general categories of coursework that each provided. I went on to discuss the
differences in the structure of the two types of programs, which included the context of the
programs, specific coursework required, timeline, credentials, and outcome of the programs.
Next, I described commonalities in teacher’s perceptions of their preparation experiences. I
identified three themes from the first interview data that were similar across both groups of
teachers. These themes were authentic context, social interaction, and opportunities for
reflection. Finally, I discussed the differences in teacher’s perceptions of their preparation
experiences across the groups. The two themes that emerged as differences across the groups
were related to the parts of their preparation programs that each group of teachers perceived as
the most helpful, as well as what parts of the program they perceived as missing. In the next and
final section of Chapter 4, I present part two of the cross-case analysis, which described the
teacher’s MQI scores as well as commonalities and differences between the two groups of
teachers rationale’s for their teaching decisions in the video data collected.
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Cross Case Analysis of Traditionally and Alternatively Certified Teachers – Part 2:
Perceptions of Preparation Program on MQI Scores
In this section of the cross case analysis, I use each teacher’s MQI scores and second
interviews to look across the data from the traditional and alternatively certified teachers and
identify commonalities and differences in perceptions of the extent to which their preparation
pathway has an impact on the quality of their mathematics instruction as measured by the MQI.
I focused on the three subdomains from the Richness of the Mathematics domain and one
subdomain from the Errors and Imprecision domain because those are the subdomains in which
participants data was most populated (see table 40 below). I structured the second interview
questions around these subdomains and asked teachers to identify the rationale for their teaching
decisions in these areas. Below I describe the commonalities and differences in their answers
across groups.
Table 41
Most Populated Subdomains of MQI Data
Teacher
Allison(T)
Cindy(T)
Jessica(A)
Stephanie(A)
Explanations*
33%
39%
56%
67%
Mathematical Sense Making*
25%
44%
56%
67%
Mathematical Language*
58%
44%
67%
67%
Imprecision in Language/Notation** 25%
22%
33%
11%
Note. * indicates a higher score is favorable, **indicates a lower score is favorable
Commonalities in Rationales for Teaching Decisions: One commonality between the
rationales for teaching decisions between the traditionally and alternatively certified teachers was
their identification of the importance of addressing different learning styles during their
instruction.
Differences in Rationales for Teaching Decisions: One main difference I identified in
the difference between traditionally and alternatively certified teacher’s rationales for their
teaching decisions was the extent to which traditionally certified teachers credit experiences from
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their preparation program, specifically their internships, as having an impact on the quality of
their mathematics teachers. During the second interviews, the traditionally certified teachers
made more references to experiences from their preparation programs than the alternatively
certified teachers.
Summary: In the final section of this chapter 4, I discussed commonalities in
perceptions of the groups of teachers based on the data collected from their teaching videos and
scored using the MQI. Both groups of teachers discussed the importance of accommodating
different styles of learners in their classrooms. Next I discussed the differences in the two
groups of teacher’s rationales for their teaching decisions. Overall, the traditionally certified
teachers made more references to their preparation program when they discussed their rationales
for teaching decisions than did their alternatively certified peers.
Conclusion
In Chapter 4, I presented my findings from the data collected in this study. I started by
providing a description of each participant individually, including information about their
preparation program. Following the general preparation program information for each individual
case, I provided the information obtained from part one of the first interview in which I asked
questions about participant’s perceptions of their preparation experiences. Next, I included
information gained from part two of the first interview, during which I asked questions related to
the three tenants of situated learning theory.
In the next part of presenting each participant’s individual case, I described an overview
of their first videotaped lesson followed by the MQI ratings assigned to that lesson using two
domains of the MQI, Richness of the Mathematics and Errors and Imprecision. I did the same
for each participant’s second video. Following the descriptions of that data, I described the data
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collected from the second interview with each participant, during which I asked questions about
teacher’s perceptions of their pathway’s effect on the MQI scores of their videotaped lessons.
Next, I presented a within case analysis of the traditionally certified teacher’s cases where
I identified themes between their perceptions of their preparation programs using the three
tenants of situated learning theory as well as the parts of their programs they identified as most
helpful and as missing. In the second part of the within case analysis of traditionally certified
teachers, I identified common themes between the data from the second interviews, during which
I asked teachers about their perceptions of their preparation programs with respect to the impact
the program experiences may have had on the quality of their mathematics teaching as reported
by the MQI. I repeated this two-part process for the two alternatively certified teachers at the
end of the section.
After the within cases analysis, through which I compared data between the two
traditionally certified teacher, then between the two alternatively certified teachers, I presented a
cross case analysis of traditionally and alternatively certified teachers in two parts. In the first
section, I identified commonalities and differences between the program structure between the
two groups. Then I identified commonalities and differences of the teacher program perceptions
between the two groups. Finally, in the last section of Chapter 4, I presented the second part of
the cross-case analysis, in which I described the perceptions of two groups preparation program’s
impact on the quality of their mathematics teaching as scored by the MQI. In this final section I
described the two groups MQI Scores, the similarities in rationales for their teaching decisions,
and the differences in rationales for their teaching decisions.
In the next Chapter, I present a summary of the findings from my study followed by a
section in which I revisit the research discussed in my literature review. I present implications
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for teacher education programs to consider in both traditional and alternative certification
preparation programs, as well as some questions for school district induction programs to
consider. I discuss possible connections between my study’s findings and two sets of standards
that guide teacher preparation. Finally, I present some recommendations for further research.
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Chapter 5: Discussion
Introduction
In this chapter, I start by presenting an overview of this study and a summary of the
findings. Next, I revisit some of the existing literature presented in my literature review and
identify areas in which the findings from my study fit in, discussing areas where the findings are
similar and different. Then I discuss implications for teacher preparation programs and
recommendations for future research. I end with a conclusion in which I highlight my insights
and reflections from conducting the study.
This multiple case study aimed to capture the ways in which novice mathematics teachers
perceived their preparation pathway as having an impact on their teaching decisions. The
following question guided my research: In what ways, if any, do novice teachers perceive their
preparation path (alternative or traditional) as having an impact on the quality of their
mathematics instruction as measured by scores on the Richness of the Mathematics and Errors
and Imprecision domains of the MQI? The current research on alternatively certified
mathematics teachers and their instructional performance in the classroom is scant, and this study
added to the literature base by comparing teacher perceptions of traditional and alternative
certification routes and their impact on the mathematical quality of instruction.
I collected and analyzed both qualitative and quantitative data in order to have multiple
sources of data to identify connections between teachers’ perceptions of their preparation
program and its potential impact on their teaching decisions. In the first interview, I asked
participants questions to gain general information about their preparation program. I also asked
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questions informed by the tenets of situated learning theory, the framework guiding my study. I
collected two video-taped lessons from each participant and scored them using the Mathematical
Quality of Instruction instrument (MQI). Finally, I interviewed each participant a second time,
asking questions related to their scores on the MQI and the rationale for their teaching decisions
in the videotaped lessons. I coded the interview data and identified themes within and between
cases, as well as making comparisons to the MQI scores. In the next section, I present a
summary of my findings.
Summary of Findings
In this section, I present the summary of findings for the within case analyses first, followed
by the summary of findings for the cross-case analysis.
Summary of Within Case Analysis for Traditionally Certified Teachers: I used the
tenets of situated learning theory to analyze similarities and differences in each participant’s
perceptions of the context of their preparation experiences. Both traditionally certified teachers
agreed that the internship and practicum experiences were most useful, and both recalled similar
experiences about working with peers often during their preparation program, specifically on
group projects. They had different perceptions of the components of their preparation programs
that were helpful, Allison discussed the lesson planning experiences and Cindy mentioned her
mathematics courses. They also had different perceptions of the components of their preparation
programs that were missing. While Allison would have liked more instruction on how to
complete IEP paperwork and would have liked her education coursework to be more mathspecific, Cindy would’ve liked to learn about computer programs she would use as a teacher and
would have liked more exposure to different types of students. They expanded on these
perceptions during the second interview, which included analysis of their scores on the MQI.
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The three themes that emerged from the second interview with the traditionally certified
teachers were based on perceptions of the influence of their preparation program on their
teaching decisions evidenced in the videotaped lessons. These themes were learning styles,
colleagues, and internship, and were referenced most often by the traditionally certified teacher
participants when explaining their rationales for teaching decisions they made during their
videotaped lessons that influenced their scores on the MQI.
Summary of Within Case Analysis for Alternatively Certified Teachers: I repeated
the same protocol used with the traditionally certified teachers and used the tenets of situated
learning theory to analyze the perceptions from Jessica and Stephanie about their preparation
experiences.

They both recalled experiences where instructors asked them to use situations

from the teaching experiences they encountered during coursework to learn and practice
effective teaching strategies. Both credited the ability to socialize with their current colleagues
for much of the knowledge they gained and identified social interaction with peers in their
preparation programs as one of the highlights. When they identified components of their
preparation programs that were helpful, Jessica and Stephanie both mentioned their instructors,
but while Jessica mentioned specifically the classroom management course she took as well as
the ability to learn from others in the program, Stephanie cited the resources she received as well
as the mentors with whom she worked as most helpful. Their perceptions of the missing
components of their program were almost identical, as both would have liked their preparation
program to include more coursework, strategies, and experiences specifically related to
mathematics teaching.
Four themes emerged from Jessica and Stephanie’s perceptions of the influence of their
preparation program on their teaching decisions evident in the videotaped lessons. These themes
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were colleagues, learning styles, high stakes testing, and resources, and were referenced most
often by the alternatively certified teacher participants when explaining their rationales for
teaching decisions they made during their videotaped lessons that influenced their scores on the
MQI. These teachers also used these themes to describe experiences they have had in their
current teaching context.
Summary of Cross-Case Analysis: Three general themes emerged from the discussion
of the general preparation programs perceptions of all four teachers. All four teachers agreed
that their preparation programs took place in an authentic context in which experiences provided
were like those that they would provide for their own students. They also agreed that their
preparation programs included social interaction experiences deemed by both groups as
important throughout their preparation experiences and provided opportunities for reflection.
The major differences between the perceptions of the traditionally and alternatively certified
teachers emerged when they discussed the most helpful and the missing parts of their preparation
programs. Both traditionally certified teachers agreed that their practicum and internship
experiences were the most helpful, whereas the alternatively certified teachers identified their
instructors and mentors as being most helpful. The traditionally certified teachers identified more
logistical components about paperwork and computer programs as missing from their program,
while the alternatively certified teachers wish their programs had more learning experiences
specific to mathematics teaching, as their programs were both non-subject specific.
When asked about their rationales for the teaching decisions they made during their
videotaped lessons, all four teachers referenced the importance of accommodating the different
learning styles of students in their classes and the importance of learning from and collaborating
with other colleagues. The differences in their rationales were seen when traditionally certified
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teachers credited their internship experiences as their rationale for teaching decisions while the
alternatively certified teachers more often referenced resources they found on their own, the need
to prepare students for high stakes testing, or their own former K-12 and college teachers as the
rationales for their teaching decisions.
MQI Scores Summary: When comparing their scores on the Richness of the
Mathematics and Errors and Imprecision domains of the MQI, some trends emerged. The two
alternatively certified teachers scored higher than their traditionally certified colleagues in the
Explanations and Mathematical Sense Making subdomains within the Richness of the
Mathematics domain. The traditionally certified teachers did not score higher than the
alternatively certified teachers in any of the subdomains. In all other subdomains of the Richness
of the Mathematics domain as well as the Errors and Imprecision domain, the two groups of
teachers had either similar or mixed results. Despite these apparent trends, it is important to note
that in a qualitative study, it is not appropriate to generalize to the entire groups of teachers
prepared this way. However, the interview findings gave insight into the different factors that
may have influenced teacher decision making during their videotaped mathematics lessons. The
performance of these four teachers based on their MQI scores defies some of the assumptions
already established in the field about the impact of teacher preparation experiences on the quality
of mathematics instruction.
Revisiting the Literature Review
In this section, I remind the reader of some of the existing research that has been
conducted comparing types of teacher certification pathways that I discussed in my literature
review in chapter two. I then identify how the findings from my study fit into this existing
research, identifying areas where the findings are similar and different.
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Most studies comparing alternatively and traditionally certified teachers used quantitative
methods to compare teachers based on a number of factors such as student achievement, teacher
SAT scores, licensure test scores, content knowledge, and attitudes (Bonner et al., 2013, Boone
et al., 2009, Boyd et al., 2010, Evans, 2010, Goldhaber and Brewer, 2000, Kirby et al., 1989,
Schmidt et al., 2011, Shen, 1999, Tai et al., 2006). These studies showed varied results, making
it hard to reach a conclusion about the effectiveness of any of the preparation program pathways.
My study helped fill in the gaps as it used teacher perceptions and scores on the MQI to gain
knowledge about the factors influencing teaching decisions made by traditionally and
alternatively certified teachers related to their preparation experiences.
Research on Pedagogical Content Knowledge for Teaching (Shulman, 1986) suggests
that there is teacher knowledge used in classrooms beyond formal subject matter knowledge and
implies effective teachers possess a strong sense of pedagogical content knowledge. This type of
knowledge goes beyond knowledge of subject matter and focuses on the ways of representing
and formulating the subject to make it understandable to others (Shulman, 1986). In order to
possess a strong sense of pedagogical content knowledge, one would assume that a teacher
would learn these skills in their preparation program, specifically in the courses which focus on
teaching methods.
More specific to my study is a framework that is an extension of Shulmans work called
Mathematical Knowledge for Teaching (MKT). This framework was developed from studies
that analyzed what teachers do as they teach mathematics and what they need to know to
successfully teach mathematics (Ball, Thames, and Phelps, 2008). The framework consists of
subject matter knowledge and pedagogical content knowledge which together represent the
mathematical knowledge needed to perform the often repeated tasks of teaching students
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mathematics. In the articles referenced in my literature review, “mathematical knowledge for
teaching” means “not only the mathematical knowledge common to individuals working in
diverse professions, but also the subject matter knowledge that supports that teaching, for
example why and how specific mathematical procedures work, how best to define a
mathematical term for a particular grade level, and the types of errors students are likely to make
with particular content” (Hill et al., 2008).
Ball, Thames, and Phelps (2008) discuss factors that make mathematical knowledge for
teaching special. Many of these factors are similar to those measured in the Richness of the
Mathematics and Errors and Imprecision domains of the MQI. These factors include sizing up
student errors, knowing rationales for procedures, meanings of terms, explanation of content,
considering what numbers are appropriate to use in examples, and more. That study also asserts
that knowing and being able to use the mathematics required inside the work of teaching is what
seems most important. This implied that teachers who can perform these tasks while teaching
were prepared in programs that included learning and experiences specific to the teaching of
mathematics, an idea that is not true for the alternatively certified teachers in my study.
The findings of my study challenge these assumptions as the alternatively certified
teachers scored either higher, just as higher, or similarly as did their traditionally certified
colleagues in the areas of the MQI where pedagogical content knowledge may be displayed. For
example, in two of the subdomains under the Richness of the Mathematics domain, Explanations
and Multiple Procedures or Solution Methods, the two alternatively certified participants scored
higher than the traditionally certified participants. Within the Explanations the subdomain
teachers are expected to explain why a procedure works or doesn’t work, why a solution method
is appropriate or inappropriate, and why answer is true or not. All these skills fall under
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mathematical knowledge for teaching and if the assumption were true, the traditional certified
teachers would be expected to score higher in this subdomain. The same is true for the Multiple
Procedures or Solution Methods subdomain of the MQI. Within this category, teachers are
expected to use multiple solution methods for a single problem and take different approaches to
solving mathematical problems. These skills, like those housed in the Explanations subdomain,
fall under mathematical content knowledge and therefore, one would assume the traditionally
certified teachers would have scored higher in that subdomain.
Similarly, in the Errors and Imprecision domain of the MQI, two of the subdomains
represent knowledge that could be categorized as Mathematical Knowledge for Teaching. Since
part of the definition provided by Hill et al. (2008) for MKT implies teachers ability to explain
why and how mathematical procedures work, we can assume that the Mathematical Content
Errors and Imprecision subdomains relate to this specified knowledge. The Mathematical
Content Errors subdomain is intended to capture events that are mathematically incorrect, such
as forgetting a key condition in a definition or solving a problem incorrectly. The Imprecision
domain captures errors in notation, mathematical language, or general language. In these two
subdomains, both groups of teachers scored similarly on the MQI, all showing low instances of
errors and imprecision. These findings contradict commonly held assumptions in the field,
which imply teachers having specific training through their preparation experiences would
makes less errors than those who were not specifically training in mathematical teaching.
Another aspect of my literature review discusses the ability of teacher preparation
programs, both traditional and alternative, to prepare adequately teachers to teach on their own.
One study that discusses the importance of content knowledge in teacher preparation states that
“The most serious objection to alternative certification programs is that, given their limited
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training, their graduates might be much less effective than teachers who were prepared in
traditional 4- to 5-year programs” (Schmidt et al., 2020). Though there are many different ways
to measure teacher effectiveness, the results of my study indicate that the above statement is not
always true and in fact, teachers prepared in alternative certification programs, in this study,
were equally or more effective as measured by the Richness of the Mathematics and Errors and
Imprecision domains of the MQI.
Similarly, another aspect through which my study fits into the existing literature comes
from a perspective offered from the National Research Council (2001). They posit that “teachers
may have completed their courses successfully without achieving mathematical proficiency…or
they may have learned the mathematics but not know how to use it in their teaching to help
students learn. They may have learned mathematics that is not well connected to what they teach
or may not know how to connect it.” This existing research is important to consider so that we
don’t assume that teachers who have matriculated through a traditional preparation program are
equipped with the MKT and skills needed to effectively teach students mathematics. These
statements remind us that we cannot make assumptions about what a novice teacher knows or is
able to do based on assumptions about their preparation experiences, as the variance in those
experience could be vast. Rather, we must consider the teacher’s experiences separately in order
to make decisions about the support they need.
A final area of my literature review discussed studies that utilize the MQI to measure
teachers’ teaching quality (Hill, Kapitula, and Umland, 2011; Hill, Umland, Litke, and Kapitula,
2012; Hill, Blunk, Charalamnous, Lewis, Phelps, Sleep, and Ball, 2008; Hill, Charalambous,
Blazar, McGinn, Kraft, Beisiegel, Humez, Likte, and Lynch, 2012; Hill, Charalambous, and
Kraft, 2012; Kelcey, McGinn, and Hill, 2014). However, most of these studies examine the
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quantitative relationship between the MQI and another measure, such as teacher levels of MKT,
and most found significant positive associations between levels of MKT and mathematical
quality of instruction as measured by the MQI (Hill et al., 2008). These studies, however, did
not account for differences in preparation pathway. Since my study did not account for teachers
MKT levels, I cannot make connections between these levels and their MQI scores. My findings
do raise the question, however, about where teachers learn MKT skills. If the assumption is that
teachers learn these skills in their preparation programs, how could the alternatively certified
teachers in this study have learned these skills? According to the previous studies linking
teacher scores on the MQI to their MKT, one would think that the teachers in my study would
have high levels of MKT to match their high scores on the MQI. To account for this
phenomenon, the alternatively certified teachers in my study must have learned MKT skills in a
setting other than their preparation program, since mathematics specific pedagogy was not part
of their preparation experiences. Perhaps they learned these skills from their own experiences as
learners, from other colleagues, or from doing their own research and using their own resources.
Revisiting Situated Learning Theory
In this section, I identify how the findings from my study fit into this existing research
surrounding Situated Learning Theory, the theoretical framework I used as a lens through which
to interpret the results. Several existing studies I discussed in my literature review suggest that
programs informed by elements of situated learning theory have been effective when
implemented in teacher preparation programs as a method of instruction for preservice teachers
(Bell, Maeng and Binns, 2013; Herrington and Oliver, 2000; Koehler, Mishra, and Yahya, 2007;
Vannatta, Beyerbach and Walsh, 2001). For example, findings from the study by Herrington and
Oliver (2000) suggest that “the use of the situated learning framework provided effective
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instructional design guidelines…for the acquisition of advanced knowledge.” Some of the
preparation programs mentioned in the research that have a foundation in situated learning
theory aimed to connect learning to the classroom environment, encouraging students to apply
their knowledge and understanding to this authentic context (Green, Eady, and Anderson, 2018).
Other studies posit that programs founded on key tenets of situated learning theory will be more
effective than the traditional decontextualized approach when preparing teachers (Bell, Maeng,
and Binns, 2013; Green, Eady, and Anderson, 2018). All these studies discuss the effectiveness
of using the tenets of situated learning theory when designing programs to prepare preservice
teachers.
I used the components of situated learning theory to gain a deeper understanding of how
participant’s involvement in their respective teacher preparation program, whether traditional or
alternative, possibly had an impact on their preparation experiences as well as their experiences
as a novice. I gathered data via interview questions related to the three tenets of situated learning
theory: authentic context, social interaction, and constructivist learning approach, and the role
that each played in their preparation programs. The findings showed that from their perceptions,
all four of my novice teacher participants’ preparation experiences took place in an authentic
context where the experiences in which they participated were similar to those they would have
their own students participate. Each teacher participant, regardless of their preparation pathway,
recalled experiences throughout their preparation that took place in an authentic content,
included social interaction experiences, and utilized the constructivist learning approach. If the
existing research holds true that programs informed by the tenants of situated learning theory are
effective in teacher preparation settings, we can assume that, based on their perceptions, all of
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the teachers in this study had effective preparation experiences when viewed through the lens of
situated learning theory.
In this section, I identified areas of the existing literature surrounding pedagogical
content knowledge, mathematical knowledge for teaching, the MQI, and situated learning theory
that I discussed in chapter two as they apply to teacher certification pathways. I explained the
ways in which the findings from my study fit into this existing research as well as discussing the
similarities and differences between previous research findings and the findings from my study.
In the next section I present implications for practice for teacher educators in traditional and
alternative certification preparation programs, as well as those educators who make decisions
about teacher induction programs.
Implications
The findings I have presented in this chapter have implications for teacher preparation
programs and teacher induction programs for both traditionally and alternatively certified
teachers. In this section, I discuss those implications in three sections; those pertaining to
traditional teacher preparation programs, those pertaining to alternative preparation programs,
and those pertaining to school districts induction programs for novice teachers.
Teacher Education in Traditional Preparation Programs: The findings presented
have implications for teacher educators in traditional preparation program settings. First, the
most beneficial aspect of traditional preparation programs according to my participants are the
clinical experiences. Since that is the case, traditional preparation programs might consider
establishing strong partnerships with surrounding districts and consider providing classroom
experiences for prospective teachers as much as possible throughout their program. This may
require teacher educators in traditional preparation programs to re-structure their programs so
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that they are more clinically rich. Perhaps, in order to make that possible, some coursework
could either be replaced with clinical experiences or could include a clinical component.
These recommendations are consistent with the recommendations presented by the
National Council for the Accreditation of Teacher Education’s (NCATE) Blue Ribbon Panel
Report (BRPR) and The National Association for Professional Development Schools (NAPDS).
One of the major categories in which the BRPR’s Ten Principles and NAPDS’ nine essentials for
clinically rich programs align is the first major category which calls for deliberate, planned
partnerships and “clear and comprehensive definitions of the commitment and responsibilities of
all parties involved with and impacted by teacher education programs” (Van Scoy, 2012). These
documents describe the importance of the intentional creation of programs that reinforce
partnerships between school districts and teacher education programs. They also recognize that
‘‘teacher preparation programs and districts have to start thinking about teacher preparation as a
responsibility they share, working together.”
Another aspect for teacher educators in traditional preparation programs to consider is the
connection between the courses offered in the mathematics department and those offered through
the college of education. Both traditionally certified participants discussed the disconnect
between mathematics courses and college of education courses. Though they had different
perceptions of the usefulness of courses in both departments, perhaps the coursework could have
been more beneficial if there were a connection between the two, so that prospective teachers in
the courses received a consistent message or were able to observe best practices throughout all of
their coursework. This feedback from the traditionally certified teacher participants could inform
the field and could provide potential avenues for improvement for mathematics departments and
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colleges of educations on the same campuses to collaborate and send a unified message to their
students.
Teacher Education in Alternative Preparation Programs: The most evident
component revealed from the analysis of the alternatively certified teacher’s perceptions is the
lack of mathematics specific coursework within their alternative preparation pathway. The
alternative teacher participants in this study relied on their colleagues and their own experiences
to learn successful techniques for teaching mathematics. Teacher educators in alternative
preparation programs might consider adding a content specific component to their preparation
pathways to better prepare their prospective teachers. Doing so would help mathematics teachers
learn how to apply the general strategies and pedagogy learned in their general preparation
courses to the mathematics classroom.
Another aspect of their preparation both alternatively certified participants discussed was
the lack of mathematics teacher educators facilitating their coursework. Though they discussed
the helpfulness of their trainers, they did not recall having any trainers who had experience
teaching mathematics. Therefore, one implication for school district leaders planning and
implementing alternative certification courses and experiences is to build capacity in trainers of
all subjects and select them carefully to ensure alternative certification program participants learn
from those who have experience in the best practices and strategies relevant to mathematics
teaching.
In addition, since the traditionally certified teachers stressed the importance of their
practicum and internship experiences on their success as effective mathematics teachers, perhaps
alternative certification programs could set up similar experiences for their novice teachers. The
process would obviously look different, as the alternatively certified teachers are experiencing
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their preparation simultaneously with teaching, however the experience of working with
experienced teachers in the field could be beneficial. Maybe alternatively certified teachers
enrolled in alternative preparation programs could have an additional planning period in which
they shadow or observe other teachers on campus. These teachers could then have an
opportunity to debrief with their mentor or colleagues to maximize the learning from their
observations.
A final consideration for educators of alternative teacher certification programs is to
establish a partnership with surrounding university preparation program. Rather than seeing
each other as competitors, the school district and surrounding university could partner to ensure
prospective teachers receive the support their need to become successful mathematics teachers.
Perhaps the school district could rely on expertise from the university professors to teach content
specific pedagogy to alternatively certified teachers, to account for the missing piece of current
alternative certification programs which lack subject specific instruction.
School District Induction Program Considerations: If it is in fact true that “the
overwhelming majority of subject matter courses for teachers, and teacher education courses in
general, are viewed by teachers, policy makers, and society at large as having little bearing on
the day-to-day realities of teaching” (Ball, Thames, and Phelps, 2008) it is imperative that school
district induction programs plan experiences for teachers that help fill in the potential gaps that
novice teachers have, regardless of the type of teacher preparation program through which they
matriculated. When I asked traditionally and alternatively certified teachers about the rationales
for their teaching decisions, they named some factors related to in-service teaching, not just
factors related to preparation experiences. Because of this, it is useful that I address the
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considerations that school district induction programs could consider in order to best support
novice teachers in their first few years.
First and foremost, it is clear from my findings that the variability between and within
teacher preparation programs is vast. Knowing this, it is important for school district educators
who are charged with planning and facilitating induction programs to plan questions that can
help identify teacher strengths and potential gaps in knowledge so their induction practices can
best meet the needs of the new teachers in their district.
The data collected from both traditionally and alternatively certified teachers provides
evidence to support the importance of collaboration with colleagues, both during preparation and
in the field. School district induction programs for novice teachers might consider a component
in which teachers are encouraged to collaborate with their colleagues, perhaps in situations such
as learning walks or classroom visits where experienced teachers open their classrooms to novice
teachers so they can observe and learn from teacher leaders on their school campus.
Currently, in the county in which this study was conducted, all teachers new to the
profession or new to the district are strongly encouraged to attend the district sponsored
induction program. The program consists of sessions tailored to different aspects of teaching
that are not subject specific, such as classroom management, lesson planning, teacher evaluation,
and district procedures. In addition, new teachers are asked to attend content area training led by
district professionals in their subject area. As the induction program stands currently, courses are
not differentiated to meet the needs to teachers who bring various preparation experiences and
background knowledge, but rather all teachers receive the same one-size-fits-all information in
the sessions. After the courses, which take place before the school year begins, the induction
program continues with teachers receiving support from a mentor. Again, teacher’s prior
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preparation experiences and knowledge about teaching are not taken into consideration, but
rather the same one-size-fits-all approached is utilized.
Induction educators within districts need more information about the preparation
experiences and backgrounds of their participants in order to meet the needs more efficiently and
prepare teachers for teaching on their own by building off of their experiences and attempting to
fill in any gaps that prospective teachers may have from preparation. It is imperative for
induction program educators to realize the difference between a new teacher who has
matriculated through a traditional four-year preparation program, and those who have recently
signed up for the alternative certification program and will start teaching, potentially without any
prior learning about teaching. Because of the variability between experiences of teachers
attending induction programs, it is imperative for induction program planning and facilitating to
include the opportunity for novice teachers to describe their prior preparation experiences.
Below is a figure including questions that induction program educators could consider asking,
with the intention of using the answers to group novice teachers during induction in ways that
will best meet their needs. Teacher induction professionals could start by asking novice teachers
if they attended a traditional four-year university preparation program for teacher education.
Based on their answer, the following questions could follow.
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Yes

• Describe your preparation expereinces related to coursework
• Describe your preparation experiences related to field experiences
• In what areas do you feel you will need the most support as a new teacher?
• Have you worked in an environment where you collaborated with other
employees?

No

• In what area did you earn your bachelors degree?
• In what areas do you feel you will need the most support as a new teacher?
• Have you ever coached, taught, or trained other employees
• Have you worked in an environment where you collaborated with other
employees?

Figure 5. Possible Questions to Ask Novice Teachers During Induction
In this section, I presented implications for teacher preparation programs and teacher
induction programs for both traditionally and alternatively certified teachers. In the next section
I discuss two groups of standards that are important to consult when considering how to use the
findings from this study to inform planning teacher preparation and induction programs.
Connection to the Standards
Now that I have presented implications for preservice and inservice teacher preparation, I
am now going to consider these implications through the lens of related standards. Two groups
of standards are important to discuss in relation to my study and the implications its findings
have on the future preparation of teachers. In this section, I discuss each set of standards, their
relation to the findings revealed in my study, and their importance in future planning and
considerations of teacher preparation programs, both traditional and alternative.
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Teacher Induction Program Standards (TIPS). The first set of standards was
developed by New Teacher Center and are called the Teach Induction Program Standards
(TIPS). New Teacher Center works with state and policy-making agencies, school districts, and
other educational institutions to define the elements of high-quality teacher induction programs
that support the development of new teachers. Their goal is to define the characteristics of an
effective program that will develop new teacher effectiveness and improve teacher retention, all
in an effort to increase student achievement. The TIPS are a result of their years of collaboration
and program implementation. These standards are separated into three categories; foundational
standards, structural standards, and instructional standards. The foundational standards can be
viewed at the platform that houses the basis of program design and implementation. The
structural standards are the components of the program, practices, and activities in which novice
teachers will partake. Lastly, the instructional standards focus on teacher best practices and
student achievement (NTC).
For the purposes of discussing implications for teacher induction programs within school
districts, I identified the NTC induction standards that connect to novice teacher’s preparation
experiences. The standards and their description are represented in the table below.
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Table 42
Questions to Consider around the New Teacher Induction Standards
Standard Description
Key Indicator Related to
Preparation
Program leader and key
How do we align and
1.1
decision-makers create a
provide continuity from
program vision, mission,
teacher preparation to
and program design
recruitment and initial hire,
focused on advancing
the first years of teaching,
student learning and
and on through advanced
accelerating beginning
levels of practice?
teacher effectiveness
within a comprehensive
system of development
for all educators.

Questions to
Consider
What about those
teachers who are
experiencing
preparation during
their first year of
teaching through an
alternative route?

1.5

Program leader and key
decision-makers ensure
that a broad coalition of
stakeholders are wellinformed and collaborate
on and advocate for
effective, research-based
program implementation
that aligns with the
institution’s vision,
mission, and instructional
priorities.

Who are the parties in this
agreement and what
stakeholder groups do they
represent (e.g., school
leaders, community groups,
teacher preparation
programs, district leaders,
unions/teacher associations,
school board members,
program alumni, teacher
leaders)?

What role do each of
these stakeholders
play in supporting
new teachers and do
those roles look
different for
traditionally and
alternatively certified
teachers?

2.3

Program leader
collaborates and
coordinates with
organizational leaders to
ensure that the program’s
vision and mission, goals,
design, and practices align
with teacher preparation,
professional learning,
leadership development
programs, and
teacher/school leader
evaluation.

How do we work with
universities to ensure that
their graduates are prepared
to succeed in the induction
program?

Are the program’s
visions aligned to all
types of preparation,
or just those that
occur in the
traditional University
setting?
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One major noticing I had when reading these standards is the lack of account for supporting
teachers in induction other than those who were prepared in a traditional setting at a university
through a college of education. My questions to consider are important for school districts to
examine to ensure that all teachers are receiving the support they need through induction. The
one-size-fits-all approach to induction program support of new teachers may not be adequate for
teachers with varying experiences and knowledge.
AMTE Standards for Preparing Teachers of Mathematics. The Association of
Mathematics Teacher Educators (AMTE, 2017) published standards for preparing teachers of
mathematics. These standards are guided by five foundational assumptions: (1) ensuring the
success of each and every learning requires a deep, integrated focus on equity in every program
that prepares teachers of mathematics, (2) teaching mathematics effectively requires career-long
learning, (3) learning to teach mathematics requires a central focus on mathematics, (4)
multiple stakeholders must be responsible for and invested in preparing teachers of mathematics,
and (5) those involved in mathematics teacher preparation must be committed to improving their
effectiveness in preparing future teachers of mathematics. The AMTE (2017) standards
document also describes what beginning teachers of mathematics should know and be able to do,
as well as the dispositions they should develop. These standards can provide direction for
teacher educator educators when planning preparation programs of study. The standards are
written to address preparation programs that occur in a traditional University setting through a
college of education. If the goal is to prepare all math teachers to deliver effective mathematics
instruction, it seems obvious that all mathematics teacher’s preparation programs should be
governed by these standards, regardless of whether the preparation program is traditional or
alternative.
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The table below outlines each of the assumptions, the connections to those assumptions
based on the findings from my study, and wonderings for future preparation.
Table 43
AMTE Assumptions, Teacher Experiences, and Wonderings
5 AMTE
Experiences of
Experiences of
Assumptions
Traditionally
Alternatively
Certified Teachers
Certified Teachers
in my Study
in my Study
Ensuring the success
Recall learning about Recall learning about
of each and every
equity and diverse
equity and diverse
learner requires a
learners in prep
learners in prep
deep, integrated focus program
program
on equity in every
program that prepares
teachers of
mathematics.
Recall professional
Recall professional
development
and
development and
Teaching mathematics
learning from other
learning from other
effectively requires
colleagues
within
colleagues within
career-long learning
novice years
novice years
Learning to teach
Preparation programs Preparation programs
mathematics requires
included math
did not contain any
a central focus on
methods courses and math specific
mathematics
math content courses learning experiences

Multiple stakeholders
must be responsible
for an invested in
preparing teachers of
mathematics.
Those involved in
mathematics teacher
preparation must be
committed to
improving their
effectiveness in
preparing future
teachers of
mathematics.

Preparation
experiences included
work with professors,
cooperating teachers,
students, parents,
school personnel
Preparation
experiences included
learning from math
professors and
college of education
professors.

Preparation
experiences included
work with school
district trainers, sitebased colleagues, and
peers
Lack of instructors
with mathematics
teaching experience
in preparation
coursework

Wonderings

It appears that both
types of preparation
programs my
participants
experiences
addressed this
assumption.
Are these learning
experiences sought
out by teachers or
provided?
Both groups of
teachers learned to
teach with quality
(MQI) but alt. cert
teachers’ programs
did not have a
central focus on
mathematics.
It appears that both
types of preparation
program participant
experiences
addressed this
assumption.
How important is it
for preparation
experience
facilitators to have
successful
mathematics
teaching experience?
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AMTE posits that the assumptions underlie the standards and “reflect the emerging consensus of
those involved in mathematics teacher preparation in response to the needs of both their teacher
candidates and the students those candidates will teach” (AMTE, 2017). It is clear from the
findings of my study that the AMTE assumptions are not met by the preparation pathways and
experiences through which my alternatively certified participants matriculated. Two potential
lines of thinking come to mind when considering these standards in relation to my study; (1) It is
imperative that teacher educators who prepare mathematics teachers in alternative preparation
programs are aware of these standards and adjust the coursework and experiences within their
program to reflect the assumptions and standards, or (2) the AMTE standards could be amended,
or another version published, to account for teachers prepared through an alternative certification
program.
Future Research
In the previous section, I discussed the implications for teacher education in traditional
and alternative preparation programs, as well as implications for educators of teacher induction
programs for novice teachers. I also discussed two important groups of standards that impact
mathematics teacher preparation and induction. In this section, I make recommendations for
future research in the area of teacher preparation pathway and its potential effect on the quality
of a teacher’s instruction.
It is clear from my findings that many factors contribute to the quality of a mathematics
teacher’s instruction. Teacher perceptions about the effectiveness of their preparation and the
reasoning behind their teaching decisions is valuable information for the future of teacher
education and preparation. In order to add to the growing body of research about the potential
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ways in which teacher’s preparation pathway has an impact on the quality of their mathematics
instruction, I make several recommendations for future research.
First, future research could include qualitative studies that use interviews to probe
teachers to think about why they make the teaching decisions they do, and what factors influence
those decisions. School administrators and mentors who conduct teacher evaluations could add a
component during the post conference where they ask teachers to describe their rationales for
teaching decisions. This data could then be collected and shared with teacher educators who
make decisions about preparation program coursework and experiences, who could then use it to
modify their programs accordingly. Research in this area could inform teacher preparation
programs by giving insight into the most important factors influencing teaching decisions, and
programs could account for those factors during preparation experiences.
Another important area to consider for future research is the evaluation of teacher
preparation program effectiveness. Currently, it is difficult to evaluate the effectiveness of a
teacher preparation program due to the complexities of teaching as a profession. The American
Psychologicial Association has identified three methods to assess teacher education program
effectiveness.

These methods are: (1) value-added assessments of student achievement, (2)

standardized observation protocols, and (3) surveys of teacher performance. The association
claims that “these methodologies can be used by institutions to demonstrate that the teacher
candidates who complete their programs are well prepared to support student learning” (APA
paper). Though these methods may capture a portion of the effectiveness of a program, they do
not include any aspects of teacher perceptions of their program or the effects of those perceptions
on their teaching decisions. A final recommendation for future research includes improving the
method used to evaluate teacher preparation programs in a way that considers the many factors
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that influence preparation program effectiveness. Evaluation of preparation programs involving
an approach that considers using qualitative and quantitative data including teacher insight, could
help create a better system for program evaluation while considering these factors.
Conclusion
Perhaps good teaching is so complex that there isn’t a clearly discernable link to
preparation experiences. For this reason, it is important to systematically examine the whole
story of each mathematics teacher, including their pathway, induction, support, and continual
professional development. It is not about which preparation pathway is better, but rather
understanding what experiences teachers encounter in their pathway as well as understanding the
variability within programs. When teacher preparation educators can understand the entire
system, we can work together as a field to ensure mathematics teachers are fully prepared to
teach mathematics effectively. We must think beyond preparation and think forward about the
support our novice teachers will get. It is important to recognize that the work of preparing
mathematics teachers does not stop after preparation, and that induction programs and inservice
math teacher educators know what gaps to look for and what questions to ask. If we know, on an
individual basis, what teachers need, we can provide opportunities for them to do gain that
knowledge. My study exemplifies that how a teacher teaches is complicated, includes many
factors, and is much more involved than just the experiences they encountered through their
preparation pathway. To best prepare future teachers of mathematics, we must consider all these
factors and treat each teacher as an individual with unique experiences, skills, and knowledge.
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Appendix D: Participant Consent Form

Informed Consent to Participate in Research Involving Minimal Risk
Information to Consider Before Taking Part in this Research Study
Title: Teacher Certification Pathway and Mathematical Quality of Instruction
Pro # _00040237___________________

Overview:

You are being asked to take part in a research study. The information in this document
should help you to decide if you would like to participate. The sections in this Overview provide the basic
information about the study. More detailed information is provided in the remainder of the document.
Study Staff: This study is being led by Gail Stewart who is a doctoral candidate at the University B.
This person is called the Principal Investigator. She is being guided in this research by Dr. Sarah van
Ingen. Other approved research staff may act on behalf of the Principal Investigator.
Study Details: This study is being conducted at the College of Education at the University B and
Sunshine High School. The purpose of the study is to find out if there is a relation between the type of
certification that a teacher has and the quality of their mathematics instruction, according to the
Mathematical Quality of Instruction instrument (MQI). Participants will be video-taped teaching
math lessons (2-3) and will participate in one interview before the videotaping and one interview after
the videotaping.
Participants: You are being asked to take part because you are either a traditionally or alternatively
certified novice high school mathematics teacher.
Voluntary Participation: Your participation is voluntary. You do not have to participate and may stop
your participation at any time. There will be no penalties or loss of benefits or opportunities if you do
not participate or decide to stop once you start. Your decision to participate or not to participate will
not affect your job status, employment record, employee evaluations, or advancement opportunities.
Benefits, Compensation, and Risk: We do not know if you will receive any benefit from your
participation. You will not be compensated for your participation. This research is considered
minimal risk. Minimal risk means that study risks are the same as the risks you face in daily life.
Confidentiality: Even if we publish the findings from this study, we will keep your study information
private and confidential. Anyone with the authority to look at your records must keep them
confidential.

210

Why are you being asked to take part?
We are asking you to take part in this study because you are either a traditionally or alternatively
certified novice high school mathematics teacher.

Study Procedures:
For the study, I or a research assistant will set up a video camera in your classroom and ask you to wear a
microphone during the lessons that we tape. We will record two lessons for each participant and will
conduct one interview before the video-taped lessons and one follow up interview after the taping. The
interviews will last approximately 45 minutes and will take place in a location that is convenient for you.
I will work with you to find times for taping and interviewing that work within your schedule.
If you take part in this study, you will be asked to:

•
•
•

•

Meet with me and answer some questions about your teacher preparation program and
experiences.
Allow me or a research assistant to use the video recording equipment to record you
teaching two mathematics lessons to your class.
Meet with me after I have watched the video-recorded lessons and answer some questions
regarding the lesson. The questions that I will ask will depend on the specific lesson that you
teach but an example is “Why did you choose to use those specific manipulatives during your
lesson?” Questions will be related to the video-taped lesson as well as to your experiences within
your teacher preparation program.
Per your consent, I will audio record the interviews on a recording device. I will have access to
the recording and possibly my supervising faculty member, Dr. Sarah van Ingen. I will transcribe
the interviews and use a pseudonym for your name and the school name. The tapes and
transcripts will be maintained on a password protected computer for five years after the final
report is submitted to the IRB. After that time, they will be deleted.

Total Number of Participants
About 4 individuals will take part in this study at UNIVERSITY B/Sunshine High School.

Alternatives / Voluntary Participation / Withdrawal
You do not have to participate in this research study.

You should only take part in this study if you want to volunteer. You should not feel that there is
any pressure to take part in the study. You are free to participate in this research or withdraw at
any time. There will be no penalty or loss of benefits you are entitled to receive if you stop
taking part in this study. The decision to participate or not to participate will not affect your job
status.

Benefits
There are no direct benefits to subjects participating in this study. One indirect benefit to subjects
participating in this study is the potential for you to gain some insights into your own teaching. In
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addition, results from the study could help benefit the future preparation of teachers alternatively and
traditionally certified.

Risks or Discomfort
This research is considered to be minimal risk. That means that the risks associated with this study are the
same as what you face every day. There are no known additional risks to those who take part in this study.

Compensation
You will receive no payment or other compensation for taking part in this study.

Costs
It will not cost you anything to take part in the study.

Privacy and Confidentiality
We will do our best to keep your records private and confidential. We cannot guarantee absolute
confidentiality. Your personal information may be disclosed if required by law. Certain people
may need to see your study records. These individuals include:
•

The research team, including the Principal Investigator, study coordinator, research
nurses, and all other research staff.

•

Certain government and university people who need to know more about the study,
and individuals who provide oversight to ensure that we are doing the study in the
right way.

•

Any agency of the federal, state, or local government that regulates this research.

•

The UNIVERSITY B Institutional Review Board (IRB) and related staff who have
oversight responsibilities for this study, including staff in UNIVERSITY B Research
Integrity and Compliance.

We may publish what we learn from this study. If we do, we will not include your name. We will not
publish anything that would let people know who you are.
Data collected for this research will be stored at the College of Education, located at the University B in
the United States.

You can get the answers to your questions, concerns, or complaints.
If you have any questions, concerns or complaints about this study, call Gail Stewart at
(352)275-4125. If you have questions about your rights, complaints, or issues as a person taking
part in this study, call the UNIVERSITY B IRB at (813) 974-5638 or contact by email at RSCHIRB@University B.edu.
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Consent to Take Part in Research
I freely give my consent to take part in this study. I understand that by signing this form I am
agreeing to take part in research. I have received a copy of this form to take with me.

_______________________________________________________________
Signature of Person Taking Part in Study

Date

_______________________________________________________________
Printed Name of Person Taking Part in Study

Statement of Person Obtaining Informed Consent and Research
Authorization
I have carefully explained to the person taking part in the study what he or she can expect from
their participation. I confirm that this research participant speaks the language that was used to
explain this research and is receiving an informed consent form in their primary language. This
research participant has provided legally effective informed consent.

_____________________________________________________________
Signature of Person Obtaining Informed Consent

_______________
Date

_______________________________________________________________
Printed Name of Person Obtaining Informed Consent
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Appendix E: MQI Scoring Rubric Tool

Richness of the Mathematics
Not
Present

Low

Mid

High

Notes

Linking
Between
Representations

Explanations

Mathematical
Sense Making
Multiple
Procedures or
Solution
Methods

Patterns and
Generalizations

Mathematical
Language
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Errors and Imprecision
Not
Present

Low

Mid

High

Notes

Mathematical
Content
Errors

Imprecision in
Language or
Notation

Lack of
Clarity in
Presentation
of
Mathematical
Content
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Appendix F: Probes for Interview Question
General Questions related to Preparation Pathway:
• Describe the teacher preparation program and experiences in which you participated,
including a timeline from start to finish.
•

Are there any aspects of your teacher preparation experience that stand out to you as
particularly helpful? Not helpful?

•

Now that you have been teaching, are there any aspects of teaching that you think were
missing from your preparation program?

•

What factors influenced your decision to participate in the teacher preparation program
that you chose (traditional or alternative)

Possible Questions Related to Situated Learning Theory (related to the three tenets):
Tenet
Possible Questions
Authentic
• Describe the extent to which your preparation program experiences did
Context
or did not take place in an authentic context?
• Approximately what portion of your preparation experiences took
place in a school setting with students?
• In what ways were your preparation experiences similar or not similar
to the experiences that you provide for your students?
• In what ways did the instructors in your preparation program create
experiences similar to those that you might encounter when you were
teaching?
Social
Interaction

•
•
•

Constructivist
Learning
Approach

•
•
•

What role did social interaction with other prospective teachers play in
your preparation program and experiences?
To what extent were you provided opportunities to interact with peers
in your preparation program?
Did you preparation program include any experiences or opportunities
what required you to interact socially with others in your program?
Please describe any experiences within your preparation program in
which you constructed your own learning of a topic or idea.
To what extent do you think that new information was linked to prior
information in your preparation program or experiences?
Describe any experiences within your preparation program where you
were asked to reflect upon specific learning or experiences in which
you participated.
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General Questions related to the MQI:
• (For domains on which they scored high) You were really strong with _______, how did
you learn to do that?
•

(For domains on which they scored low) I noticed you did not ______. Have you had a
chance to practice that in any of your past experiences or preparation experiences?
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Richness of the Mathematics

Key Mathematical
Practices

Meaning of Facts and Procedures

Linking Between
Representations

Explanations

Possible Interview Questions
This code refers to the explicit linking and connections between different
representations of a mathematical idea or procedure presented by the
teacher and the students.
• How did you decided to use the specific representation(s) that you
did while teaching the lesson?
• What made you choose those representations instead of other
possible representations?
This code refers to mathematical explanations that focus on why a
procedure works or doesn’t work, why a procedure is appropriate or note
appropriate, and why and answer is true or not true.
•
•
•

Mathematical Sense
Making

Is the way that you explained a certain procedure(s) consistent with
the way that you learned it?
How did you decide which explanation to use and why do you think
that is the most appropriate explanation?
Did you make connections to other mathematics in your
explanation? Why or why not.

This code refers to the extent to which the teacher or students attend to the
meaning of numbers, the relationship between numbers, the relationships
between contexts and the numbers or operations that represent them,
connections between mathematical ideas or representations, give meaning
to mathematical ideas, use modeling and answers to determine sensemaking
• To what extent did you use estimation when discussing the answers
to specific problems?
• Why did you use the specific figure or model that you did to
describe a certain topic?

Multiple Procedures This code refers to the extent to which different mathematical approaches to
or Solution Methods solving a problem are taken and discussion is had about how to solve a
word problem using two different strategies.
• How did you decide to use those methods of explanation versus
other possible methods?
• Are there other possible methods that could have been used in your
explanation?
• How did you determine that more than one approach was needed
when solving that specific problem?
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Patterns and
Generalizations

This code intends to capture instruction during which the class first
examines instances or examples, then uses this information to develop or
work on a mathematical generalization in order to notice, extend or
generalize a mathematical pattern.
•
•

Mathematical
Language

How did you determine what definition you would give for a
specific term?
How did you decide to use that particular case ore example to make
a generalization or pattern?

This code refers to the teacher and students’ ability to use mathematical
language and also whether or not the teacher supports students’
mathematical language use.
• What strategies to you use to encourage students to use
mathematical language?

Overall Richness of the
Mathematics
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Errors and Imprecision

Mathematical
Content Errors

Possible Interview Questions
This code captures events in the segment that are mathematically incorrect, including
but not limited to solving problems incorrectly, defining terms incorrectly, forgetting a
key condition in a definition, or equation two non-identical mathematical terms.
•
•

Imprecision in
Language or
Notation

Lack of Clarity in
Presentation of
Mathematical
Content

At what point did you realize the mathematical error? What steps did you take
to correct it?
How did you come up with the answer that led to the error?

This code refers to the extent to which problematic mathematical language or notation
are used. Examples include errors in notation which includes mathematical symbols,
errors in mathematical language and general language including definitions, and
appropriate use of terms and in distinguishing everyday meanings from their
mathematical meanings.
• Can you elaborate more about when you said _____ ? What did you mean?
• Are there any other terms you could have used that may have been more
precise?
• It the language or notation that you used consistent with how you learned?
This code intends to capture instances where a teacher’s utterances cannot be
understood such as when a mathematical point is muddled, confusing, or distorted.
Other examples include when a teacher’s launch of a task or activity is unclear or
problematic, and when a teacher neglects to clearly solve problems or explain content.
•
•
•

What rationale do you have for teaching _________ the way that you did?
How did you decide to use that example to introduce the concept?
Have you seen that concept introduced the same way before?

Overall Errors and
Imprecision
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Appendix G: Copyright Permissions

This email gives permission from the author to use Figure 1 (Multiple Measures of Teaching
Effectiveness).
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This email gives permission from the author to use Figure 2 (The Mathematical Knowledge for
Teaching Framework).
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This email gives permission from the author to use Figure 3 (Tenets of Situated Learning
Theory).
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This email gives permission from the author to use Figure 4 (MQI Dimensions and Interactions).

224

Appendix H: Mathematical Quality of Instruction Rubric
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